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A B S T R A C T
The present study was carried out in Abu Dhabi to 
evaluate the levels of contamination of mother's milk with 
the 1^- hydroxy metabolite of aflatoxin Bi.
More than 22 nationalities living in Abu Dhabi were 
chosen as donors’ for this study. These different 
nationalities have different food habits. Most of those 
donors with the exception of Ü.A.E have come to Ü.A.E at ages 
18 - 35 years. Their previous food habits have been looked 
into in comparison with the present style of life in Ü.A.E.
The present study revealed that mother’s milk is showing 
an increase in the level of aflatoxin contamination. The 
level of AFMj in mother's milk was as high as 3 ng / ml and, 
from 445 mother donors, AFMi was detected in 99.5% of 
mother's breast milk.
Analysis of the data shows no significant correlation 
between nationalities and total fat content of mother's milk 
with the level of AFMi. However, a detailed analysis of the 
composition of the milk fat revealed that milk rich in 
saturated fatty acid may be associated with high level 
of aflatoxin Mi. In contrast milk containing high AFMi 
usually had low levels of linoleic acid .
High concentration of Lactose, the sole carbohydrate in
human milk, has no association with AFMi levels . It was 
found that a high protein content in the diet may be 
associated with high AFMi, in the mother's milk. Clearly the 
interaction between dietary factors, the presence of AFBi in 
the diet, and the physiology of milk production are complex.
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1. G E N E R A L  I N T R O D U C T I O N
1. INTRODUCTION
1,1 Mycotoxins
Mycotoxins are secondary metabolites produced by a wide 
range of filamentous fungi. Secondary metabolites are a very 
diverse group of compounds, some of which are pigments, some 
have antibiotic properties, some are toxic to plants and 
animals, and some cause illness or death of man*
The occurrence of mycotoxins in foodstuffs depends on 
their formation by specific strains of fungi and is 
influenced by environmental factors such as humidity, and 
temperature. Thus mycotoxin contamination of foodstuffs may 
vary with geographical locality, conditions during
production and methods of storage, as well as with the type 
of food.
There are several routes by which mycotoxins can reach 
the human food chain, either causing primary mycotoxicoses 
following the direct consumption of moulded food e.g. 
vegetable products by the consumer, or secondary
mycotoxicoses arising when moulded feed is consumed by farm 
animals and the toxins present are bound in muscle tissue to 
be consumed as meat or secreted in milk.
Table 1 describes the most common organisms producing a range 
of mycotoxins and the substrates with which they are
—  2 -•
particularly associated.
Table 1. Showing common fungi, their secondary metabolites and usual substrates
Mycotoxins___ Fungi producing them_______ Common substrate
1. Aflatoxins A.flavus & A.parasiticus Cereal & cerealB, G & M (Diener & Davis, 1969) products.(Kiermeier et__al,,1973) Peanut & peanutproducts.
2. Ochratoxin A .ochraceus (Stoloff,1967) Grain, corn,P .viridicatum peanut & cereals
3. Zearalenone F .graminearum (Mirocha Maize,groundnutset al..1967) and other barley & sorgumfusaria,
4. Sterigmato- A.versicolor (Holzapfel Cattle feeds,cystin et al.. 1966)A. nidulans (Lillehoj Barley, grain& Ceiegler, 1968) mouldy storedrice & corn.
5. Citrinin P. viridicatum (Jordan Barley, wheat,& Carlton, 1977) rye, oats, corn,P. citrinum (Shinohara peanuts & rice.e:L al $ 1976)
6. Patulin P . expansum (Scott & Apple juiceBullerman, 1975)P . patulum i. P^ griseo- fulvam .
7. Penicillic P. thomii (Ciegler & Corn & cereals,acid Kurtzman, 1970)P . puberulum
Table 1. (Continued)
8. Rubratoxin
9, Ergot Alka­loids
P . purnurogenum (Moss et al., 1969)
Claviceps purpurea (Stoll & Hofman, 1965) A. fumigatus
Grain, corn, peanut, bran sunflower seed
Grain, rye, oats & wheat.
10. T2 toxin F. sporotrichioides (Bamburg et al.. 1968) (Mirocha & Pathre, 1973) and other fusaria.
Corn
11. Nivalenol F. sporotrichioides (Tatsuno et al.. 1969) and other fusaria.
Wheat & rice
12. Deoxyniva- lenol F . graminearum (Vesonder et al.. 1973) and other fusaria.
Barley, wheat, rice & corn.
The presence of a toxigenic fungus in foodstuffs should 
be viewed as a potential threat to man and domestic animals 
through out the world. The main possible routes for 
mycotoxin entry into human and animal foods are outlined in 
(Table.2).
Mycotoxins have received great attention as a group of 
significant natural toxicants in food and animal feed. 
Aflatoxins have been more extensively studied than any other 
mycotoxin because of their biological potency and they are 
present in highest amount in many naturally contaminated 
samples.
«£vl
Table 2. Showing the/routes for mycotoxin contamination of human and animal foods (Jarvis, 1976)
Mould damaged foodstuffs
(a) Agricultural products, e.g.
Cereals
Oilseeds (groundnuts)
Fruits
Vegetables
(b) Consumer foods (secondary infections)
Compounded animal feeds (secondary infections)
Residues in animal tissues and animal products, e 
Milk
Dairy produce 
Meat
Mould-ripened foods, e.g.
Cheeses
Fermented meat products 
Oriental fermentations
Fermented products, e.g.
Microbial proteins , enzymes , vitamins.
Figure 1. Showing the toxic phenomena associated with mycotoxins (Smith & Moss, 1985)
HEPATIC NECROSIS
TREMORGENICACTIVITY
e.g. Sterigmatocystin A. versicolor
CARCINOGENIC
e.g. Penitrem P . crustosum e.g.Aflatoxin A. flavus
PARASYMPATHETIC NERVOUS SYSTEM
e.g. Slaframine R. leguminicola
NEPHROTOXIC
e.g. Ochratoxin A. ochraceus
< - •
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OESTROGENIC
e.g.Zearalenone< + F. graminearum ■4* ^
HAEMORRHAGE of LUNG & BRAIN
e.g. Patulin A. clavatus
HAEMORRHAGE of LIVER e.g. Ruhrato- xin P. rubrum
GASTRO- INTESTINAL DISTURBANCES
e.g Austdiol A. ustus
1.2 Aflatoxins
1.2.1 Discovery
In 1959, a singular event occurred in Britain on farms 
in East Anglia which suffered dramatic losses of thousands of 
turkey poults in a very short period of time. These birds
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died from a poison in their diet which contained peanut meal, 
found to be contaminated with toxic compounds, (Allcroft & 
Carnaghan ,1963). Peanut meal is a major raw material used as 
a protein-rich additive in compounded feeds and is imported 
from tropical and sub-tropical countries .
Investigations by Blount (1961) and Asplin & Carnaghan, 
(1961) into the cause of the toxicity revealed that the 
compounds were present in certain batches of heavily mould 
-damaged peanut meals, imported from Brazil which fluoresced 
intensively under ultra violet light. The mould was shown to 
be Aspergillus flavus and its highly toxic metabolites have 
been called the aflatoxins. (Inter departmental working party 
on groundnut toxicity research,1962).
1.2.2 Chemical structure of Aflatoxins
The aflatoxins are a group of acutely toxic and highly 
carcinogenic mould metabolites produced by flavus & A.
parasiticus. Although 17 compounds which are directly 
related to aflatoxin have been isolated, the term aflatoxin 
usually refers to 4 compounds aflatoxins Bi, Bz, Gi & Gz (Fig 
2). AFBi has the empirical formula C1 7H1 2O6 , and shows a blue 
fluorescence under uv light whereas, AFGi has the empirical 
formula C1 7H1 2O7 , and exhibits a green fluorescence under uv 
light at 365 nm.
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AFBi represents a highly unsaturated molecule, the most 
reactive functional group for ease of attack by chemical 
reagents being the lactone ring of AFBi & AFBz and the two 
lactone rings of AFGi & AFGz, (De longh, et al.,1962),
The methyl ether and furan ether groups would be cleaved 
only by strong acids. The double bond of the terminal furan 
ring of AFBi & Gi can be oxidized or reduced, but AFBz & Gz 
would be unaffected,
Aflatoxins as pure dry substances are very stable at 
high temperature. However, they are unstable when exposed to 
light and particularly to uv radiation.
The 4-hydroxy derivative of AFBI has been called AFMI 
(Holzapfel, et al. 1966) (Fig. 3) and is secreted in milk or 
may be recovered as residues in animal tissues (Rodricks & 
Stolof ,1977; Kiermeier ,1976; Purchase ,1972).
The sensivity of AFMi to uv light is greater than that of AFB 
and exposure to light and air may result in rapid 
destruction, this instability presents a unigue problem in 
the preparation of standards (Pohland et al. 1968).
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1.2.3 Production and Producing Organism
The mycotoxins which were produced by Aspergillus flavus 
were termed aflatoxins (Nesbitt et 1962).
Raper & Fennell (1965) described the strains and species of 
the Ai flavus group which includes Aspergillus parasiticus *
A. tamarii. A. orvzae. as well as A^ . f lavus itself.
Austwick & Ayerst (1963) found that only flavus & A.
parasiticus were capable of producing aflatoxin. However, a 
third related species Ajj. nominus has recently been found to 
produce aflatoxins. A^ flavus & A^ parasiticus vary in their 
capacity to produce each of the different aflatoxins . The 
majority of strains of A. flavus produce AFB series whereas 
A. parasiticus produce both the AFB and AFG series. A. 
flavus is known primarly as a saprophyte or decomposer, and 
it occurs primarily in damaged and senescent plant tissues.
Diener et al. (1965) found that naturally contaminated
peanuts, soybeans, corn and cotton seeds contained AFBi, B2 , 
Gi and G2 .
1.2.3.1 Field Problem
The occurrence of aflatoxin contamination varies with 
geographical and seasonal factors, and with the conditions
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under which a crop is grown, harvested and handled.
Groundnut seeds may be invaded by flavus before harvest, 
but the most hazardous time for aflatoxin production is after 
the plants have been pulled and piled for preliminary drying 
before the nuts are removed.
Dickens & Satterwhite, (1973) suggested that aflatoxin 
contamination in groundnuts in USA can occur under conditions 
of drought which are conducive to their infection with A. 
flavus. Damage caused by insects may carry fungal spores, 
therefore drought and infestation by insects promote the 
contamination of the groundnuts with aflatoxins.
Pettit et al. (1971) also reported that groundnuts
produced more aflatoxins under drought than under irrigation.
Lillehoj et , (1976) found a high frequency of
aflatoxin contamination in maize in the field before harvest. 
Diener & Davis, (1968) reported that, the lowest relative 
humidity (RH) for aflatoxin production in peanut was 83% with 
yields increasing up to 99% RH. However, at temperatures of
20 “35“C and 90% RH they observed significant levels of
aflatoxins.
Jones et al. (1980) found the percentage of infection
from inoculated ears of corn was about 2.5% at 21-26*’C, but
was much higher (73%) at 32-38“C.
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The highest levels of aflatoxin contamination in wheat 
and barley by flavus strains occurred at temperatures
between 25-30’*C when the water activity was greater than 0*9. 
However, the maximum growth occurred at an optimum aw of at 
least 0.95 and the optimum temperature which was found to be 
35"C (Niles, Norman & Pimblejr
Hill et al , (1985) suggested that the optimum growth of
A. flavus occurred at 36**C at aw 0.95 whereas optimum 
aflatoxin production was at 33*"C at aw 0.99 . They found 
that air temperature in the case of maize and geocarposphere 
temperature in the case of groundnut may play a dominant role 
in determining the levels of contamination , although 
undamaged groundnut kernels from plants which always received 
adequate water were never contaminated with aflatoxin.
1.2.3.2 Storage Problem
After harvest and during storage, toxigenic species of 
aspergilli occur and subsequent aflatoxin production will be 
influenced by moisture levels, temperature, (Diener & Davis,
1966) aeration, condition of storage, condensation and the 
chemical and the nutritive nature of the material, (Wogan, 
1968). Aflatoxin production was originally considered to be 
mainly associated with stored agricultural crops, but it is 
now apparent that A^ flavus can occur on many crops e.g.
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peanut, maize, cotton seed and in a number of other foods 
such as edible nuts and dried fruits before and dui'ing 
harvest.
According to Calderwood & Schroeder,(1968) when rice 
with a moisture content of (24-26%) under aeration at 1 and 2 
c.f.m./ barrel,. was stored, the market grade of the rice 
fell and it was noted that a high percentage of the kernels 
was infected with Aj. flavus , They also reported that a large 
amount of aflatoxin ( about 500 ppb ) developed during warm 
weather or more under poor storage conditions (Calderwood & 
Schroeder, 1968).
1«2.3.3 Passage through Food and Dairy Products.
Aflatoxins are universally distributed and have been 
found on a wide range of commodities, e.g ground nut, cotton 
seed, wheat, rice & barley (Diener & Davis.,1969).
High levels of aflatoxin have been found in the products 
and by-products which are produced from the extraction of 
edible oil (Abalaka ,1984).
Aflatoxins have also been found on pulses, pistachio, 
Brazil nuts, walnuts and almonds in U.A.E (Saad. ^  1989)
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High carbohydrate seeds appear to provide substrates 
particularly suitable for high toxin production and for 
production of the most toxic of the aflatoxins, aflatoxin Bi 
(Hesseltine et al. 1986).
Meat and milk are the other sources of food 
contamination from animals which have been fed rations 
containing aflatoxin.
Allcroft & Garnaghan (1963) did not find any detectable 
aflatoxin in liver, meat (including eggs) from animals fed 
toxic rations. However, De longh et al. (1964) found that 
milk from cows fed meal containing aflatoxin contained a 
toxic substance which was derived metabolically from 
aflatoxin.
Purchase & Vorster (1968) reported that from 21 samples 
collected from retail commercial sources at towns only two 
samples contained AFM at a concentration of 0.16y\g/kg and 
three contained < 0.1
Stoloff & Rodricks (1974) found AFMi in samples of milk 
taken from areas where contamination of feed ingredients had 
been suspected. Kiermeier (1972) found AFMi in raw milk from 
German farms at levels of less than 1^ ytg/L.
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In the fall of 1977, a high incidence of Bi 
contaminated corn occurred in the southeast in the United 
States and frequent occurrences and high levels of Mi in milk 
were detected from the use of this corn in the feed of dairy 
cattle (Stubblefield, 1979).
Survey of milk and milk products made during 1978-1979 
in the U.K demonstrated the presence of AFMi despite the exi­
stance of legislation restricting the presence of aflatoxin 
in animal feeds (Anon, 1980).
Suzanger et al. (1976) reported levels of AFMi in cow's 
milk in the range of 50-500y^g/L in villages around Isfahan 
in Iran.
In a review of the occurrence of AFMi, in cow's milk, 
Brown (1982) reported that the milk in India, East Germany,
• U.S.A. and U.K. contained AFMi as high as 6.5, 0.7 and 0.52 
ppb respectively.
Aflatoxin Mi is comparable in it's acute toxicity to 
aflatoxin Bi although it’s less carcinogenic (Purchase,
1967). Thus, only 14% of male trout fed on a diet 
contaminated with 4^ ^g/kg for a year developed liver tumours, 
whereas a diet containing 0.5 y A g  aflatoxin Bi/kg caused 75% 
incidence of liver tumour. Fortunately, the conversion of 
aflatoxin Bi in animal feed to aflatoxin Mi in milk is not
16
very efficient and estimates range from 300:1 (Rodrick 
Stoloff, 1977 ) to 75:1 (Price et 1985),
1.2.4 Toxicology
One of the naturally-occurring aflatoxins aflatoxin Bi 
is the most acutely toxic and is also the most potent 
hepatocarcinogen to a number of different animal species 
(Busby & Wogan, 1984),
Although there is some species variation in 
susceptibility, the LD50 for a single dose of the compound is 
in the range of 0,5 - 10 mg/kg body weight for most
experimental animals.
The compound is metabolized by the liver in a number of 
different ways depending on the animal species, AFBi has 
been reported to suppress growth rate and feed conversion 
efficiency and this is seen more in ducks (LD50 value 0.7 mg 
/ kg/ and chickens ( LD50 value 3 - GJ’ for acute AFBi
poisoning depends on the strains ) than in turkeys. Acute 
fatal disease occurs with dietary levels of AFBi of about 
lOOCykg/kg in poults, but five to ten times that figure in /  
broilers (Pier, 1976).
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There is a drop in egg production by laying birds 
followed by general malaise and inappétence as well as an 
increase in the mortality of animals (Wogan ,1966)*
Cotton seed meal when fed to rainbow trout may cause 
liver carcinoma. Because the rainbow trout is extremely 
sensitive to AFBi, 0,5^g/kg of feed can cause a significant 
incidence of hepatoma, it has the greatest lethal potency 
(Sinnhuber & Wales ,1974).
A standard LD50 determination of about Img / animal / 
day, was conducted on six groups of four young female 
monkeys, to compare the acute aflatoxicosis in this species 
with the intoxication to the children disease especially who 
died with Reye's syndron^, the monkeys coughed and vomited 12 
to 72 h after oral adminstration of the toxin, went in to 
coma with occasional convulsions. Necro» y revealed marked 
fatty degeneration of the liver, heart and kidney. (Shank, et 
al. . 197y
Clinical effects may probably be observed when dietary 
levels of AFBi exceed about 100yk,g/kg in cattle, but only 50 
^^g/kg in swine. However, adult cattle appear to be fairly 
resistant and no effects are apparent with dietary levels of 
up to 300/<^  g/kg (Keyl, 1977). Calves are more susceptible and 
death occurs at IBOOy* g/kg (Allcroft & Lewis , 1963),
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1.2.5 Significance to.Man
Proven association between the ingestion of contaminated 
food and the occurrence of aflatoxicosis in man are of two 
kinds: those involving individuals who had accidentally 
consumed a single contaminated food and outbreaks of acute 
liver disease where field investigations indicate the 
probable ingestion of an aflatoxin -contaminated diet.
Milk, urine, liver or other tissues taken post mortem have 
been analyzed and shown to contain aflatoxins.
In many parts of the world, man is exposed to foods 
containing aflatoxins, especially in tropical and subtropical 
areas of Africa, the South East and Central areas of the USA 
(Schmidt & Esser , 1985) and in the Philippines (Campbell & 
Salamat , 1971 ; Stoloff , 1976).
1,2.5.1 Metabolism
AFBi is the most potent of the aflatoxins and is usually 
present in the highest amount in most post harvests 
contaminated food samples which have been bad ly stored. 
Information about the metabolism of AFBi which has been 
obtained from in vitro studies, using liver derived fractions 
has demonstrated broad parallels with the results of in vivo 
animal studies.
AFBza is a microsomal and a minor metabolite of AFBi.
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(Fig.4). The major route of AFBi metabolism in human liver 
is hydroxylation in the cyclopentenone ring to form AFQ. 
(Moss & Neal , 1985 ; Masri et al.. 1974 ; Roebuck & Wogan , 
1977).
AFMi & AFPi were the principal metabolites observed in 
one study (Merrill & Cambell , 1974). However, AFMi is
generally considered to be a minor microsomal metabolite in 
the human liver system (Moss & Neal , 1985).
Metabolism of AFBi by human liver has a high rate of 
conversion, 2.2 nmole AFBi/mg microsomal protein/min. has 
been reported, which compares with the high rate of 
metabolism observed in avian species (Moss & Neal , 1985),
The ratio of formation of AFPi to AFQi has been found to 
vary between individual samples from 1:4 to 1:54 (Roebuck & 
Wogan ; 1977), AFPi is frequently found as a sulphate 
conjugate in the urine or bile of mammalian liver slices such 
as rhesus monkeys treated with AFBi (Dalezios & Wogan , 1972 
; Bassir & Emafo , 1970). AFPi has been detected in a
significant level conjugated in human urine, and in the 
rhesus monkeys urine from animals treated with AFBi (Dalezios 
& Wogan., 1972).
The metabolism of AFBi to aflatoxicol by human cytosol 
fractions was found to be intermediate between the high
20
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Fig 4 : Pathways of the metabolism of aflatoxin
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levels of conversion observed in rabbit and those observed in 
the trout (Salhab & Edwards , 1977). Salhab & Sieh ( 1975) 
reported that a major metabolite of AFBi is aflatoxicol Hi 
produced in a human in vitro system when both microsomal 
hydroxylase and cytosolic reductase of human or monkey - 
derived fractions are present,
AFBi can be converted to a reactive 2,3 - epoxide
intermediate which binds covalently to DNA to form [2,3 
dihydro -2 -(N? -guanyl) -3 - hydroxy -AFBi ] (Swenson et
al., 1973 & 1974; Croy et al.. 1978). This intermediate has
been implicated in the pathogenesis of tumours and carcinomas 
in several animals. The possibility that such a compound 
could be formed in man is indicated by the observation that 
incubation of AFBi with a human liver microsomal system in 
the presence of Salmonella tvnhimurium produced reverse 
mutations in the bacteria ( Ames et al.. 1973),
AFBi is known to inhibit oxygen uptake in whole tissue 
cells and inhibit adenosine triphosphate synthesis.
Reduction of hepatic glycogen levels has also been recorded 
with several animal species after exposure to AFBi, which has 
also been shown to affect lipid synthesis, transport, 
absorption and degradation.
AFBi has pronounced effects on nucleic acid and protein 
synthesis in several animal species , The highly reactive
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intermediate 2,3_epoxy_AFBi, which can bind to DNA at guanine 
residues causing disruption of transcription ( Yu, al«, 
1982), and by binding to RNA it may also cause the 
inhibition of protein synthesis { Swenson, et al., 1977;
Croy, et al.. 1978 ; Brooks, et al.. 1984).
AFBi has prenatal effects and may cause a high
proportion of malformed and dead fetuses. The liver tissues 
can absorb toxic substances from the blood stream, the 
injured liver shows necrosis and haemorrhage with specific
lesions, when toxin is administered to laboratory animals
such as the rat, pig, monkey and rabbit.
01.2.5.2 Carcinoge^sis
AFBi, a hepato carcinogen, is known to require 
metabolism to exert it effects (Campbell & Hayes, 1976).
Carnaghan (1965) first demonstrated experimentally that 
aflatoxin may induce hepatic tumors in ducklings by feeding a 
diet containing as little as 35 J t A g / h g  AFBi. Since then it 
has been shown that dietary AFBi causes liver cell cancer to 
develop in the three species, fish, rat and pig. A dose 
response relationship has been demonstrated in the rat with 
dietary levels of up to lOO^g/kg AFBi ( Wogan & Newberne , 
1967), and the rainbow trout with dietary levels of up to 30
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g/kg AFBi ( Halver , 1969).
The liver is generally the site of action of aflatoxin 
but tumors have been induced in other organs also. Renal 
epithelial neoplasms occurred in male wistar rats fed diets 
containing 250 -lOOO^yMg/kg AFBi { Epstein, et al». 1969). 
Colon cancer developed particularly when vitamin A deficient 
rats were treated with AFBi ( Newberne & Rogers , 1973 ;
Newberne & Suphakarn , 1977), and carcinomas of the glandular 
stomach were observed in rats fed high dietary concentrations 
in the range of 3000-4000^yUg/kg AFBi ( Butler & Barnes,
1966).
Aflatoxin could act alone or it could act in concert 
with other factors ( such as hepatitis-B infection) that 
potentiate its carcinogenic effects (Larouze ^  al.. 1976) 
A dosing regimen of small repeated doses can effectively 
induce hepatocellular carcinoma in every animal treated with 
appropriate total dose levels.
Exposure to aflatoxin contaminated foods, through 
consumption and occupational hazard (Table.3) is common in 
many areas where food storage practices are inadequate.
Although, in man, evidence for the association of cancer 
with aflatoxin exposure has been largely indirect, but a 
valid relationship exists between exposure to aflatoxin and
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the high incidence of primary liver cancer mortality and it's 
much higher in certain regions of Africa and the Far East 
than in Western European countries (Van Rensberg et al. 1974; 
Anukarahanota et al. 1982; Peers & Linsell, 1973 ; Shank ^  
al. 1972) .
In Thailand the daily consumption of aflatoxin Bi was
H'51-55 ng/kg body weight for members of a number^ surveyed 
households. The main staple diet for Thai people ’ is peanut, 
dried corn and millet. At the same time as the dietary survey 
was being conducted six cases of primary liver cancer were 
found (Shank et ad .,1972). The incidence rate of primary 
liver cancer in the Thai population ranges between 3.1 - 3.7 
/ 10® (Ministry of Public Health, 1979), this incidence rate 
occurred especially in Bangkok where the maximum daily 
consumption was 4251 ng/kg bw AFBi.
In Uganda the first study which was carried out (1964 -
1967) indicated that a total of 355 cases of hepatoma had 
been recorded from the general population of 5.8 million. 
The incidence was highest in the age range of 35 -45 years 
and was 3.3 times greater in males. Alpert et al.. (1971)
reported that 44% of 105 food samples collected from village 
markets in Uganda and assayed were found to contain aflatoxin 
and almost half were contaminated with more than 100 ykg/kg 
total aflatoxin.
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Table.3 Probable and possible associations between aflatoxin exposure and cancer in man
1 Presumed route
k------------------------ + -----------------------H1 Associated Exposure level | disease Ref ;
! Inhaled peanut 
1 dust
160-395^g/man/ 1 cancer of liver 
week AFBI jI111
Van-Nie{ -uwenhu1 -ize 1
(1973)j
iDust in mills Î inhaled peanut No data |Lung adenoma1111
Dovra{ ckova{ (1976)1
I Inhaled/ingested 1 Laboratory dust 
+ ---------------------- H
No data Colon adenocarÎ-cinoma Degeri (1976)!
1.2.5.3 Acute.Toxicity
Humans are susceptible to the acutely toxic effects of 
aflatoxin ingestion (Table.4). In India the outbreaks of 
hepatitis from ingestion of maize which was contaminated by 
A. flavus. due to wet storage conditions resulting from un~ 
seasonal heavy rains, demonstrated that males were affected 
twice as much as females. There were 272 hospital admissions 
with clinical symptoms of aflatoxin poisoning and a 27% 
mortality associated with a daily aflatoxin intake of at 
least 55 ng/kg bw for an undetermined number of days 
(Krishnamachari,1975).
In Kenya 20 hospital admissions with a 60% mortality 
were associated with a daily intake of at least 30^g/kg bw 
for an undetermined number of days (Ngindu et al., 1982).
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Table.4 
Country 
Germany
Some published reports of acute aflatoxicosis in man
India
Senegal
Taiwan
Uganda
No ofcases ! Age j Food
20 1.5-5y
4-6y
29
1
Adult
Allages
15y
Brazi 1-nut ~s
Pea- 1 250-15.600nuts
Cassa-va
AFBi Content >tg/kg
No data
Disease
Hepati-} Krishtis I namachari (1975)
500-1,000 I " ! Payetet al (1966)
Rice I 200 ÎLiver j Lingdisea | et alse 1(1976)
1,700
Hanss en (1970)
Acute-fatalillness
Ref
Bosen berg (1972)
Hepati
tis
Serk-
1.2.5,4 Special Significance of mother's milk
Milk is a complex substrate consisting of fat and 
protein together with sugar (lactose) and accompanied by 
various minerals (calcium and phosphorus), vitamins, enzymes 
and minor organic compounds. The composition of milk differs 
from species to species, (Table.5).
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Table.5 The composition of human, cow & camel milk.
1 Milk Type % 1 Fat ÎTotal-SolidÎ Lactose { Whey 1 Casein4--------------- 4-.
1Human 1 111 3.8 \ 12.4 1 7,0 1 1 1 1 0.6 i 0.4I1Î Cow 1
1111 3.7 I 12.7 1 4.8 11 1 i 0.6 1 2.8 1I1 Camel i11 4.5 1 i 11 13.6 ! 5.0 1 0.9 j 2.7-- -----T —------
Macy et al., (1953).
Human milk differs from cow milk containing one third of 
the amount of protein (1.1% versus 3.3%), and only one sixth 
of the amount of casein.
Aflatoxin Mi was detected in Sudanese mother’s breast 
milk with a mean of 19 pg / ml and the highest 84 pg / ml 
(Coulter et al., 1984).
In women of f^ nationalities living in the U.A.E., Saad 
et al. (1989) have detected aflatoxin Mi in their milk,in 
concentrations ranging from 7 to 23 pg/ml.
Aflatoxin Mi was detected in 584 malnourished Sudanese 
children in their blood and urine. (Coulter al., 1986).
Wild et aJL. , (1987) found 6 of 54 human milk samples 
collected from rural villages in Zimbabwe were positive with 
levels of up to 50 pg/ml aflatoxin Mi.
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Lamplugh & Hendrickse (1988) detected aflatoxin Mi in 59 
specimens of breast milk in concentrations, ranging from 20 
to 1816 ng/L in Nigeria. Lamplugh & Hendrickse (1988) 
detected aflatoxin Mi in Ghanaian cord blood in 21 specimens 
in concentrations ranging from 34 to 7320 ng/L.
1.2.5.5 Evidence of Exposure of man
In the Philippines, the excretion of aflatoxin Mi was 
detected in children after they haO^ eaten a meal (peanut 
butter) which was contaminated with aflatoxin Bi at the rate 
of about 0.5 mg/kg. Aflatoxin Mi has been detected in human 
urine and serum obtained from individuals known to have 
consumed more than 30^g / day aflatoxin Bi in contaminated 
foods (Campbell et al.. 1970). The source of aflatoxin Bi was 
peanut butter. Peanuts and peanut products are a particular 
problem and it is essential that, if they are to form a 
significant part of the diet, they should be monitored for 
the presence of aflatoxin.
A study was carried out in 1985 at Guangzxi China to 
confirm a correlation between the dietary aflatoxin Bi level 
and aflatoxin Mi concentration in human urine (Zhu et al.. 
1987). It was found that the average aflatoxin Bi intake and 
aflatoxin Mi excretion was 66 and 0.7^ y^tv8 / person / day
indicating that there is a strong correlation between dietary 
aflatoxin Bi intake and the excretion of aflatoxin Ml in
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human urine.
Denning et , (1988) detected aflatoxin in 59 samples
of blood from Nigerian blood donors with the concentration 
reaching 3.1 ng/ml, the mean being 665 pg/ml. However, in 
Nepal aflatoxin Mi was detected in the range from 60 pg/ml to 
10 ng/ml, with a mean was 1.8 ng/ml, in blood. Aflatoxins 
were also detected in samples obtained at birth from the 
placental cord. Four samples of the placental cord were 
found to contain over 2 ng/ml in Thailand.
1•3 Special situation of U.A.E.
The United Arab Emirates are situated on the Arabian 
Gulf, except Fujeirah which is situated along the Gulf of 
Oman coast, and it is formed of 7 Emirates namely Abu Dhabi, 
Dubai, Sharjah; Ajman, Ras al Khaimah, Fujeifah and Umm al 
Quwain (Fig.5).
Abu Dhabi is located at a latitude of approx. 25" North and 
56" East (Fig.6).
1.3.1 Climate
Maritime desert climates occur in the same latitude 
belts as the hot-dry desert climates where the sea adjoins a
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Fig. 5 showing the U.A.E along the Arabian Gulf
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Fig 6 Showing the U.A.E. location at a latitude of 25° North
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large land mass. These are regarded to be among the most 
unfavourable climates of the Earth.
The average temperature in summer is 35”C to 40"C and 
the peak of up to 48"C may occur along the Gulf coast.
It is humid especially in Dubai, The temperature is 
higher along the eastern coast of the Gulf of Oman. The 
climate is cooler in January, the average temperature being 
24*C.
1.3.2 Dependence on imported foods
U.A.E. relies very much on foreign imports for the 
supply of foodstuffs. Agricultural and industrial raw 
materials and animal feed are also imported from 
international markets. The country will continue to depend 
wholly on foreign imports especially in some strategic 
commodities such as grains, groundAut meal, rice,cooking oil, 
fats, fruits, coffee, tea, baby food, cheese etc.. The bulk 
of chicken meat is imported from France, Germany, Denmark and 
U.S.A..
1.3.3 Indigenous food production
U.A.E. has a small number of farms for vegetables,
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fruits, poultry and dairy products scattered especially in 
Al Ain 5 Ras Al Kaimah and Fujayrah, These farms produce 
vegetables such as tomatoes, egg plant, okra, cucumber, green 
and leaf vegetables and fruit such as sour lime, dates, 
melon, water melon and they manufacture a number of soft 
drinks.
In U.A.E. there are six poultry plants which produce annually 
about 42 million table eggs.
The local poultry meat production at present covers 
about 10% of the market demand. The local dairy farms 
contribute to about 20% of the total requirement of milk. 
However, due to the high production cost, the locally 
produced foodstuffs are facing marketing difficulties.
1.3.4 Mixed. Population
The oil era has resulted in a radical change in the way 
of living. Most of the traditional ways of earning no 
longer exist, with few exception e.g. fishing and animal 
rearing. The U.A.E. population is 1.5 million, 36% U.A.E. 
citizens and 64% other nationalities, most of them having 
different food habits.
The U.A.E. has the highest income / capita of $ 19.500 
in the world.
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1.4 Nature, and. Scope. of. Present. Study
Aflatoxin is a primary threat in human foods in the UAE 
where there was no regulation for aflatoxin contamination in 
food and feed, until an extensive study had been carried out 
in Abu Dhabi UAE, by the Food and Environment Control Centre 
monitoring for aflatoxin in different food commodities. From 
these data, and visual observation, it was quite clear that 
there is contamination with aflatoxin especially encouraged 
by the climatic conditions of high temperature and high 
humidity prevailing in the UAE. These data act as a base for 
the UAE regulations to safeguard against incidents of human 
aflatoxicosis.
In the U.A.E aflatoxins were detected in different types 
of food and feed specially nuts, cereals, cow milk, camel 
milk and some sporadic samples of mother's breast milk (Saad 
et al. 1989),
That the human population in the U.A.E are exposed to 
aflatoxin in their diet was confirmed by the significant 
level of aflatoxin Mi in samples from mothers who donated 
their milk to a maternity hospital (Government hospital) .
Different nationalities living in the U.A.E have
different food habits. Those who consume a staple diet 
incriminating high level of aflatoxin such as pulses, cereals
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and cow milk are particularly at risk .
For this reason, a program has been designed to collect 
samples from mothers, to evaluate the level of aflatoxins in 
breast milk in order to formulate procedures to reduce the 
exposure of mother and child to aflatoxin, by taking action 
as a consequence of the results of measurements which will 
reduce levels. Infants are more susceptible to aflatoxin Bi 
metabolites than adults.
The present work was carried out in Abu Dhabi U.A.E to 
collect data, and to seek for correlation between the levels 
of aflatoxin in the breast milk with those of fatty acids, 
and amino acids in the milk, as well as to correlate between 
diet and the aflatoxin level in milk.
According to an extensive study in Abu Dhabi, from the 
total population 670,125 more than 1498 patients (c.tlL* 0*22%) 
suffered from cancer, attributed to different factors among 
which might be aflatoxin .
2. M A T E R I A L S  & M E T H O D S
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2, MATERIALS & METHODS
2.1 COLLECTION OF THE SAMPLES
Breast milk was collected from 443 mother donors. 
Samples of milk were collected in sterilised containers and 
delivered to the laboratory in refrigerated boxes.
Donors were selected from two maternity hospitals 
situated in Abu Dhabi, namely the Cornish Maternity hospital 
and AL Nahyan Clinic for maternity and childhood.
The collection of samples was started in the first week 
of November 1989 and completed in June 1990. The samples of 
milk were collected from mother donors who represented 22 
different nationalities (Table.7). The ages of these donors 
ranged from 15 to 39 years. All donors were breast feeding 
their babies although a few had started supplementation of 
milk.
The age of babies ranged from premature to 19 months. 
The level of education of donors covered a wide range. 
Although the majority of donors have appreciated that the 
survey was intended to evaluate milk quality , their response 
to the survey was positive and there were no problems in 
obtaining samples voluntarily.
All samples were analysed for aflatoxins to evaluate the
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Table 6 : showing number of donors from different nationalities.
Total population list
Nationality No. of mothers AFMI, Mean S.D pg/ml
Algeria 2 480 pg/ml 438+
Bahrain 1 158 0.0
Bangladesh 6 61.3 62. 0*
Egypt 48 91.5 125.0*
Holland 1 20 0.0
India 48 99.4 113.0*
Indonesia 2 27 34*
Iran 3 580.3 883.0+
Iraq 2 11 4.0*
Jordan 42 121.8 190.0
Lebanon 15 181.0 235.0
Morroco 3 56.0 82.0*
Oman 6 350.0 359.0+
Pakistan 44 178.0 248.0
Palestine 55 115.0 168.0
Philippine 2 415 233
Saudia 2 226.5 238.0
Somalia 18 217.0 291.0
Sudan 44 284.8 518.6+
Syria 36 203.8 235.0
UAE 37 412.0 603.0+
Y emen 28 170.0 298.0
22 < 100 445 + > 350
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level of aflatoxin in milk, Fa.tf protein, and lactose were 
also analysed, to see the effect of aflatoxin on the 
composition of mother milk because milk is secreted for the 
nourishment of infants, Milk is a complex biological fluid, 
the quality and quantity of which as a food will markedly 
alter body weight thus measurement of body weight and body 
height were also recorded. The weight and height of the 
mothers, period of lactation and the feeding pattern of their 
infants as well as the mother*s own food habits, were also 
taken into consideration.
2,2 ANALYSIS OF FAT CONTENT AND PROTEIN
Samples of milk were homogenised and kept ready for 
automatic determination employing the Milco Scan automatic 
milk analyser model (Foss Denmark),
2,3 EXTRACTION OF MILK SAMPLES FOR AFLATOXIN ANALYSIS
The Chang & Devries (1983) method was performed for the 
extraction of AFMi from all milk samples.
Twenty five ml of fluid milk with 5 ml saturated sodium 
chloride and 60 ml chloroform were rolled together in a 
separatory funnel for 3 minutes, the chloroform layer was
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drained into a flask containing 5g anhydrous sodium sulphate 
and stirred for 3 minutes. The slurry was filtered through a 
fluted paper into a graduated cylinder to record the volume. 
Chloroform extract was evaporated to dryness under vacuo with 
gentle heating {60'"C), and the residue was immediately 
transferred to a separatory funnel with 25 ml of acetonitrile 
which was extracted two times with 25 ml petroleum spirit.
The acetonitrile layer was transferred to a round bottom 
flask and evaporated to dryness. Immediately the residue was 
transferred to two vials with a minimum amount of methylene 
chloride and evaporated to dryness under a stream of nitrogen 
with gentle heating 100^^ 1 of injection solvents (HzO- /L,
acetonitrile 75-25) was added to the first vial with gentle 
shaking and only 10^1 was injected into the column (Micro 
Pak CNIO) of the Varian (Vista 5500) HPLC attached to a uv 
detector set at 362 nm.
The contents of the second vial were derivatized with 
200^1 of trifluoroacetic acid incubated in a water bath for 
15 minutes then evaporated under a stream of nitrogen and 2ml 
of injection solvents was added with gentle shaking. Only 10 
yU-i was injected for each sample interspersed with derivatized J'""-
standard as frequently as necessary to ensure accurate 
quantitation. The concentration of working standard was 0,5 
y*^g / ^ 1  • The aflatoxin concentration in the sample was .t-
calculated from the equation:
Coac of AFMi ng/ml = (H"' VI ^ V ) / ( H ^  FJ" 4^ ^
£T^  & B ~ peak Ht of sample & standard respectively 
C = Cone of standard ng / ^ 1  
VI & VI''= volume injected of standard & sample respectively, 
V - final total sample volume 1^1
W = volume of milk represented by final extract (20 ml)
The flow rate was set at 1 ml/min, the mobile phase was 
used according to Stubblefield & Kwolek (1986),
(demineralised water- isopropyl alcohol - acetonitrile 80-12- 
8), HPLC grade solvents were used and the mobile phase was 
degassed in an ultra sonic bath.
The detector used for the derivatized samples was the 
Fluoro chrom -Varian, fluorescence excitation was at 365 nm 
and emission was set for 440 nm.
2,4 DETERMINATION OF TOTAL FATTY ACID CONTENT OF MILK FATS
s
2,4,1 Fat in Milk
10 ml of homogeneous sample was extracted according to 
the method of Rose-Giottlieb (1963) by first treating with 1 
ml of 0,88 ammonia and 10 ml of ethyl alcohol with mixing, 25 
ml of diethyl ether was added and the tube was shaken 
vigorously for 1 min. Then 25 ml of petroleum ether was added
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to the tube which was shaken vigorously for 0,5 minutes and 
left to stand for half an hour until the layers had 
separated,
Â dried flat-bottomed flask was weighed, then the ether 
layer was transferred to the flask which was connected to a 
rotary evaporator to remove the solvents , The flask and the 
contents were dried in the oven at 60 "‘C to complete the 
evaporation of the solvents. The flask was weighed with the 
final extract and the calculation of fat % was made according 
to the equation ,
% fat m/m -___Weight of fat ^ 100 / weight of milk
2,4,2 ESTERIFICATION OF FAT
The extract was treated according to AOACS method (1980), 
0,4 g of the final extract was mixed with 6 ml of IM sodium 
hydroxide solution, one boiling chip was added and the 
mixture refluxed on a boiling water bath for 10 min, then 7 
ml of boron trifluoride methanol reagent was added down the 
condenser and refluxing continued for 2 mins.
The flask was removed from the water bath, cooled, and 
removed from the condenser, 20 ml of saturated sodium 
chloride solution was added with 10 ml of n~heptane and the 
mixture shaken vigorously for 1 min, more salt solution was
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added to fill the flask to the neck. The upper (heptane) 
layer was removed using a pasteur pippette and was dried over 
anhydrous sodium sulphate, 2 ^ 1  of the heptane
layer was injected on to the gas-Liquid chromatograph ( Pye 
Unicam 304 ), equipped with a flame ionisation detector and a 
computing integrator.
The chromatographic conditions were as follows
Gases
Column
Column packing 
Column oven temp 
Injector temp 
Detector temp
Nitrogen carrier at 30 ml/min
Hydrogen 40 ml/min
Air 400 ml/min
1,5 m * 4 mm i,d, glass
10% Degas on 100/120 mesh suplecoport
190'"C
200'"C
250'"C
2,5 DETERMINATION OF TOTAL AMINO ACID CONTENT OF MILK PROTEIN
Defatted milk samples were analysed for amino acids 
according to the method of Mckenzie (1970), 5mg protein from 
the milk were hydrolysed with 6N hydrochloric acid, using 
thick-walled glass tube (16 ^ 125mm),
The samples were frozen in a bath of carbon dioxide - 
ethanol and evacuated for about 20 min using a conventional
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oil rotary vacuum pump, the tubes were sealed and then
incubated at 110'"C for 24 - 72 h.
The tubes were cooled and opened with care, the acid was 
removed under reduced pressure, using a Buchi rotary 
evaporator (Buchi, Flawil, Switzerland), A pressure of 60 mm 
mercury was applied for the first 5 min and then 5 mm
thereafter, the temperature of the bath was kept at 40“C .
All hydrolysates were analysed on a Varian high
performance liquid chromatography (Vista 5000), equipped with 
an amino acid module for ninhydrin column reaction detection 
and Vista 402 data system.
Analytical conditions : Ninhydrin PCR
Chromatograph 
Col umn
Mobile phase A 
B
Composition
Temperature
Varian 5000 HPLC
Micropak Hydrolysate Amino acid
15 cm ^ 4 mm i,d.
Buffer 1, sodium form pH 3,25 (0,2M) 
Buffer 2, sodium form pH 7,4 (1 M) 
0-25 min 100% A 
25-35 min 75% A 
35-45 min 35% A 
45-70 min 0% A
0-25 min 50*"C
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25-70 min 90
Flow : 0,3 ml/min
Reagent : Ninhydrin, Trione,
Detector : UV-lOO and the wave length, 570 nm,
440 nm ,
Complete analysis required 90 min.
Standard solutions of the separate amino acids were ordered 
from Pierce, the concentration of each amino acid x^ as 2,5 
mmole/ ml, except Cysteine which was 1,5 mmole/ ml.
2,6 Data Handling and Statistics
Statistical Analysis which has been adopted for 
evaluation of data, according to Mounsey (1967) :
I - The mean
II “ Standard deviation 
III- Correlation
IV - Regression
VI - Line of best fit
VII- Significant test of regression
VIII t Test & probability.
Data include:
1- Subgrouping the level of AFMi in mother milk within each 
country separating mothers, with or without previous 
dead child. Method adopted ; as mentioned above, mean
value, correlation, regression ,linear regression and 
standard deviation,
2~ Correlation of the mean of AFMi for each country with the 
mean of fat content,
3~ Correlation of the AFMi mean with the protein content 
mean,
4- Correlation of the AFMi mean with the lactose content 
mean,
5- Correlation of the AFMi mean with the age of mother,
6- Correlation of the fat content {%) to AFMi after dividing 
the samples into 5^ groups on the basis of AFMi levels in 
the mother^s breast milk,
7- Correlation of the protein content (%) to AFMi after after 
dividing the samples into 50 groups on the basis of AFMi 
levels in the mother^s breast milk,
8~ Correlation of the lactose content (%) to AFMi after
dividing the samples into 50 groups on the basis of AFMi 
levels in the mother^s breast milk,
9~ Correlation of the baby ages assorted in an ascending
order with AFMi ,
10- Evaluation of (cL) & (B) to fit the straight line of best 
fit between two variables,
11- Periodic follow up of a lactating mother during the 
course of 1 year on the basis of monthly sampling, to
correlate the level of aflatoxin to fat (%), protein (%)
and lactose (%) ,
12- Corx'elation of the (%) of the total amino acids content
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of the protein of the mother milk with AFMi,
13- Correlation of the (%) of the total fatty acids content 
of the fat of the mother milk x^ ith AFMi.
3. R E S U L T S
—  47 —
lî. RESULTS
3.1 Presence of aflatoxin Mi in mother's milk
The details of the 445 donors who breast feed their 
babies, representing many nationalities and who are residing 
in Abu Dhabi are shown in Table 6 .
Aflatoxin Mi was detected In 99.5 % of the milk samples 
collected from these donors. The AFMI ranged from zero to 3 
ng/ml with the two negative samples being from mother's from 
Palestine and Yemen Table 7. (see appendix I).
The highest level of AFMi was recorded among U.A.E 
citizens (3 ng/ml), while, of the positive samples, the 
lowest level was recorded among Jordanian mothers ( 1.70 
pg/ml) Figure 7.
A statistical analysis of the results demonstrates some 
correlation between the AFMi content of the milk from 
mothers of different nationalities living in U.A.E, Table 8 . 
Although the confidence levels are not so high, it is still 
the case that AFMi for UAE mothers is significantly higher 
than that for other nationalities.
A statistical analysis of the 437 results after removing 
the records which contain Zero results, due to the quantity 
not being enough for analysis for fat, protein and lactose, 
and dividing into 55 classes, on the basis of AFMi levels in
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the mother's breast milk, each containing 8 subjects except 
the last, was carried out. Each of the variables, i.e. 
mother's age, baby age, dead live, protein, fat and 
lactose was
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Table 7 : Showing total listing of all samples
SERIA NAT :AGE/X;AGE B,PAR,LPAR,OiFAT% PROT/..LACT/I A FM i . REMARKS
1 PALAS; 211 18; 1 0 ! 0.90  ^ 1.20! 7.00 0!
2 :y e m e ! 25! 30! 2' 0 i 2.60 : 2.00} 6 .00 O'
3 U 0 R D 1 241 101 4 1| 1.32 1.14! 6.50 2:
4;PAK1S I 24: 141 6 01 1.88 ; 0.961 7.00 2;
5 PAKIS I 28i 120! 4 0 I 1.73 : 0.881 7.45 2
e^SOMA 1 25' 21 4 01 2.24 1.401 8.40 2
7: IN DON! 30: 60 2 0 1.57: 1.32: 6.00 3
8'JORD i 37! 180: 9 1 2.08 0.94: 7.00 3
9 PAKisj 31 ; 605 4 0! 2.24 0.901 6.50 3
10 PAKIS i 30: 23 2 Oi 1.84: 1.36! 5 .70 . 3i
11 PALASI 27! 30i 4 Oi 0 .70 i.o o j 7.40 31
12:PALASl 35| 4551 7. 3 4.681 0.88j 7.00 3|
13|PALASl 18| 240 1 0| 3.801 I . I Oj 7.60 3
14|SUDA 35i 23 i 6 oi 1.521 0.481 0.92 3
15 SYRIA 34| 2701 3 2 2.34 0.901 5.90 3 *
16 YEME 211 60 3 0 0.70! 0.841 7.00 31
17j YEME 35| 4 4 1 Oi 0 3.55: 1.28: 7 .00 3:C-B0I
18 EGYPT 381 455 4 0 2.70 1.44j 6.93 41
19 INDIA 28! 60 2, 0 2.02 1.21} 6 .60 4!
20UORD 391 120 8 0 2.02 1.011 6.70 4:
21 PAKIS 34 : 26 5: 0 1.14 0.64} 2.24 4|
22 PAKIS 38i 21 2 0 3.20 1.42| 8.00 - - 4|
23 PAKIS ■- 27 ! 195 2, 0 3.75 0.801 5.50 4|
-  -24-: PALAS 30' 24 6' 0 1.75 1.96: 8.00 : 4j
. .25;-SYRlA 15| 180 1 ; 0 1.58 0.79: 7.70 ' 4i
, •. .26-! EGYPT . . ^ :35:_ .60 8- ■ 0 1.48 1.701 5.50 5|
. , 27[,SUDA 24| 180 2 ' '0 2.60 1.20 ! 7:20 51
--2-8.SUDA -  28: “ 60 ■ 1: 0 5.14 0.90 |: 5.90- — 5 —
29: BANG 23 i 37| 1| 0 2.30 0.84: 7.20 61
30  [EGYPT 2 7 ! ' 21 2: 0 2.18 2.60 ' 5.70 6:
. 31 EGYPT 27| 24 1! 0 '3 .8 0 ... Ï  .301 5:94 6l -------
32 INDIA 231 240| i ; 0 3.14 1.181 7.40 6|
33|INDIA 251 21 1: 0 2.54 1.32} 7.20 6|
34jPAKlS 25; 90| 5 . 0 1.08 1.421 6.00 6i
35-lPAKIS 22: 2701 3 0 0.60 2.20} 10.00 6|
36|PAKIS 24: 6| 0 0. 0.82. 2.64! 6.00 6jC
37! PALAS 26 = 12{ 4. 3; 2.60| 1.56} 6.70 6|
38; PALAS 28 21! 5 o! 2.151 1.251 6.70 6:
39;SUDA 25 425| 1 0; 2.88; 1.12} 6.00 6:
4 0 1 EGYPT 30 240; 0 01 1.86' 1.32: 5.60 71
41 I INDIA 25. 240! 2 oi 1.84: 0.78: 7 .00 7,
42 ;INDIA 29 240i 2 0- 0.60 0.96 ' 3 .39 7:
43|JORD 39 ' 225: 8 ^ 1; 1.54! 0.34: 2.00 7i
44 |M 0R R 37. 1201 4 0 1.821 0.96: 6.70 7:
45|SYRIA 21 i 180; 1 • Oi 0.97: 0.56: 7 .80 7!
46 iINDIA 30 9| 2 oi 1.33' 1.52: 6.39 8: C
47 {IRAQ 26 120! 1' 0; 1.31 ! 0.84Î 6.80 8 1
48;J0RD 24' 120! 3 0: 3.16: 0.90 7.00 8,
49;pALAS| 24 180; 1 ■ 0 4.84: 1.40, 6 .30j 8:
50; PALAS; 35 150 6 0 2.28 1.60 6.901 8i
51 ;SUDA 31 240 4 0. 1.84: 1.16 5.161 8,
52 ' SUDA ! 30 75 2 0 1.39 0.84 7 .80 ' 8
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53;YEME 24 i 1801 1 01 2.64 0 .60 3 .40 81
54 EGYPT 26! 2101 3i oi 3.30 0.78 4 .80 9!
55 INDIA 261 300 2' Oi 3 .10 0 .76 5 .00 9i
56'JORD 25! 120 4'i 0| 1.32 1.14 7.50 9!
5 7 U 0R D 2 3 i 240 21 oi 6.20 0 .56 7 .00 91
58! PALAS 231 485 21 01 2.58 1.18 7 .50 9|
59'SUDA 30| 10 4j 0| 2.09 1.99 5 .00 9 ; PRETE
60: UAE 32 ' 60 4! oj 1.32 1.06 6 .90 9i
61 ;y e m e 35i 31 1i 1| 3.58 1.82 6 .76 9;C-T.F
62; EGYPT 35: 277 31 01 3 .34 0.74 6.60 lOi
63!JORD 221 60 2i 0 2.95 1.36 7.00 lOl
64;JORD 31| 180 4| 0 2.49 0 .84 5 .30 10!
65!M0RR 25! 120 3Î 0 2.43 1.28 6 .50 10
66; UAE 171 6 1| 0 0.93 1.70 7 .50 10 C
67ÎJORD 3 3 ! 195 5i 0 0.36 0 .87 6.54 11
681 PALAS 28 120 3i 0 1.86 1.24 7.00 11
6 9 -PALAS 22 60 3! 0 3.15 0 .93 5.82 11
70: PAKIS 27 180 4| 0 3.87 0.87 4 .80 12
71 ! PALAS 30 29 0 0 2.70 1.45 6.00 121c
72|SUDA 29 43 4 0 1.01 1.05 7 .00 12
73jlNDIA 26 44 1 0 3.90 1.89 7 .68 13iC
74|INDIA 25 445 4 0 2.07 0 .96 5.67 13
75 PALAS 23 180 3 0 1.54 0 .82 7.19 13
76 SUDA 26 165 3 - 0 2.25 1.59 5 .10 13
7 7 'EGYPT ... 35 . 337. . .3 _ 0 3,00 0.81 6.00 14
_ _  78.1 EGYPT 26 5 3 0 5.40 1.00 10.00 14 C
79 IRAQ 28 19 1 1 1 5.28 1.80 8.00 14 CORN!
. 80 LEBAN 35 . 37 1 0 2.50 1.65 6 .60 14 PRETE
81 SÜDÀ ' - 32 60 4 -0 T.92 -0 .7 2 3 .90 14
82 SYRIA .. 35 - 2 1 7 3.20 2.14 6 .90 - -  :|4 ÀBNQJR
83 EGYPT 31 60 3 0 2.92 1.15 7 .60 15
84 JORD - 2 0 - 120 1 ... 0 0.32 0 .90 7 .00 15
85 JORD- 35 7 7 • 0. .1.33 2:19 7 .50 15 C 0 R N 1 - -
86 JORD 29 60 5 0 1.54 0.84 6.22 15
87 EGYPT 30 40 4 0 2.74 1.41 6 .90 16
88 PALAS 30 25 41 3 2.74 1.70 5 .30 16
89 PALAS 27 21 3| 0 ' 1.52 1.26 8.00 16
90 SUDA 30 60 31 1 1.40 0.84 5.92 16
9 1 -SYRIA 21 180 2 0 0.90 r  0 .78 6 .40 16
92 [EGYPT 32 45 1 0 0.96 1.48 1.80 18
931 PALAS 21 21 2j 1 1.62 1.28 7 .00 18
94 j PALAS 27 195 3| 0 1.41 1.02 5 .00 18
9^ UAE 33 21 ..... 7| ......0 1.15 0.63 3 .80 18
96 YEME 27 60 4; 0 2.64 0.78 5 .10 18
97 EGYPT 25 24 i |  0 2.43 1.17 5.97 19
98 EGYPT 30 30 0| 0 2.65 2.43 5.59 19
99 SYRIA 35 16 Oj 0 3.29 1.41 6 .95 19 MAL-B
100 EGYPT 34 21 3i 0 3.87 2.52 5 .40 20
101 HOLLA 21 180 11 Oi 3.00 0.90 5 .00 20
102|INDIA 26( 120 1| o! 1.24 1.32 6.00 20
103. INDIA 3 0I 180 6| oj 1.11 0.96 5 .58 20
104,JORD 27i 6 2; Oj 1.36 1.64 6 .90 20 C
105 i PAKIS 35: 23 3| 0: 2 .80 1.601 6 .60 20*
51
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106 UAE ! 27: 23! 61 0| 2.31, 1.54 8.391 20
107 YEME : 2 1 1 90i 3! 0= 0.00! 0.00 0.001 20
108 YEME ! 281 2 2 i 6| Oi 1.62| 1.75 0.641 20
109 EGYPT! 27! 180i 5| 1, 1.77j 1.05 6.42! 21
110 JORD i 30i 5i oi 01 0 .54 | 1.74 6.78 22 C
111 JORD 1 29Î 401 3| 1j 2.43| 0 .96 5.82 22:
1 12 , INDIA ! 261 1501 1 1 oj 1.64| 1.12 5.40 23:
113ÎJ0RD 1 32! ;30! 11 4| 3.51 j 2.61 5.46 23 *
114:J0RD 1 261 20! 5| Oj 1.32j 1.17 4.65 23.
1 1 5 ,PAKIS ! 32! 301 1| Oj 5.60! 1.30 8.80 23
I IG iS U D A  ! 281 5451 6| Oi 4 .9 0 1 1.08 6.67 23
117:PAKIS ! 30 2251 3{ 01 1.92 0.87 6.87 24
I IS .S O M A i  34 5 3 Oi 2.10 1.63 7.00 24 C
119iSYRlAi 22 240 3 01 1.40 0.78 1.20 24
120jlNDIA 34 270 1 3 2.12 1.04 7.00 25:
121iJ0RD 20 6 1 0! 0.64 2.48 7.85 25 C
122;PAKIS 30 180 5 0 2.44 0.88 3 .90 25 i
123: SYRIA 19 200 2 Oj 2.22 0.66 4.53 25!
124; UAE 30 9 0 0 2.37 1.60 4 .60 25;C
1251 EGYPT 27 545 4 1 2.79 0.81 5.10 26'
126 i PALAS 28 125 5 0 1.20 1.00 6.36 27!
1 2 7 1 UAE 24 28 2 . 0 2.40 1.11 4.89 271
1 2 8 1 YEME 25 60 1 0 3.96 1.05 5.04 ■ 27!
129, PALAS 22 210 3 1 1.95 0.84 5.61 28:
■■f30TPALAS 28 21 4 0 1.68 1.17 5 .82 .28}
1 3 l |s U D A 29 120 6 0 0.00 0 .00 0 .00 2 8 | *
1-321 PALAS - -33 _ 180 7 . 1 -0.30 (L29 5.20 29}
1331 BANG 20 11 0 . 0 Z 5 & . 2^W 6.90 - 30 C
-'134: EGYPT 31 14 1 0 1.50 0.81 2.30 301PRT ■■ .
- 1251 SYRIA - 33 . . 21 4 0 2.02 1.00 6.50 30 !
,,.136i.SOMA. 20 . .3 3 3 0 1.56 - o.ao - 5 .10 . 31J.
1 37 iSYRIA ! 25 34 1 0 2.70 1.20 6.00 31|
138 [BANG 30 395 3 0 3.36 1.50 7 .50 321
139 1 SUDA 21 60 1 2 1.90 1.02 6.43 33:
140; EGYPT 28 60 1 0 -1.88 0.92 4 .64 34 i
141|INDIA 26 30 3 0 2.60 1.35 5 .80 34[C
142 [SUDA 29 60 3 0 1.60 1.10 7.45 34i
143ÎSUDA 30 25| 0 oi 3.18 1.64 6.00 34;VENT
144 i PAKIS 21 60 2 0 1.04 1.06 6 .40 351
145! SYRIA 30 150 0 0 2.61 0.84 6 .00 35|
146; BANG 20 18 0 0 2.29 1.29 7.29 3 6 C
147 ,INDIA 25 601 1 0 2.22 1.05 6.00 37;
148 'JORD 31 Oj 6 1 1.17 ! 1.16 4.77 37 :
1 4 9 ,EGYPT} 33 150| 3 0 3.64 1.16 6.60 38,
150; EGYPT! 30 135| 2 0 3.00 1.55 6.60 38
151 [PAKIS 1 31 135j 5 o; 1.77 1.16 6.60 38
1 5 2 1 PALAS' 39 5451 9 21 2.34 1.44 4 .50 38,
1 5 3 1 PAKIS 29 120j 1 Oj, 2.52 0.90 5.52 39;
1 5 4 , INDIA I 26| 0| 1 Oj 4.15 1.36 7 .64 40.PREM
155 [INDIA 1 25| 180| 2 oi 0 .78 0 .60 6.00 40;
156; PAKIS! 34| 180j 5 O! 2.12 0.79 7 .50 40;
157':UAE 1 251 oi 3 O! 1.78 2.55 5 .60 4 0 ,C
158 SUDA 1 251 165! 2 oi 4.081 1.41 8.2o1 43
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159 EGYPT! 301 180 1, 1. 2.00; 1.19 6 .00 44
1 6 0 .JORD i 291 37 5; 0- 3 .30 ' 2 .02 5 .00 44:
1 6 i; jO R D  1 24j 240; 3! 0. 2.25: 0.90: 4 .23 44 i
1 6 2 , INDIA 1 24| 60! 1| O' 3 .10 ' 1.10: 8 .00 45,
163|INDIA 1 20 ! 201 11 21 2.79! 0.99! 3 .93 _ 45,
1 6 4 [INDIA 1 - 2 9 i 9j 31 Oi 1.35i 2 .1 1 1 7 .00 45;C-BOI
- - t65-:jORD | 23j 315: 2! 0| 3.401 1.20 5 .50 4 5 1
. 166.lPALAS| 25| 180: 3 I Ol 3.661 0.931 5 .28 45|
167.:EGYPTL _  301 21/ 31 ; Oi 3.091 1.681 5.13 46:GASPG
. .1681 INDIA 1 301 9j Oi 0: 0 .39 | 2.91 L 3 .00 46 C
16-9; EGYPT - 251 21 , 4| 0: 2.56i 1 .2 2 T  7 .00 - --4-7
1701 JORD 25| 120! 5 . 3! 1.761 0 .78 i 6 .00 47
171 ;EGYPT 30j 21: 2' 0! 4.651 1 .4 1 1 5 .50 4 8 1
, 172 [EGYPT 231 120! 1\ 01 2.161 .0,801 5 .00 481 -------
173ÎINDIA 19| 271 11 ol 0.901 1.421 6 .60 48
174 [EGYPT 30 445; 4| 0 ; 5.85! 1 2 4 4.47 49
175jJORD 27 180! 2 0! 2.95I 0 .83 5.49 49
176! INDIA 29 261 2 1; 2.211 1.68 7 ,50 50 c
177 |S 0M A 17 1201 3 Oi 1.40 1.30 7.71 50
1178|SOMA 34 12! 6| 0 ! 0.98 1.87 6.41 50 c
179 SUDA 30 241 2 Oj 4.50 2.34 8.00 50
180 IN D O N 35 120 2 Ol 1.04 1.12 4 .80 51
181 jlRAN 24 120 3 Oj 3 .28 1.28! 7 .55 51
182 PAKIS 24 455 1 1| 2.94 1.20! 5 .94 53
183 SOMA 34 20 2 11 2.36 1.881 6 .80 53 c
184ISUDA 30 I 6O! 5 oi 0.87 0.90 j 7 .20 53
185|SUDA 22 I 8OI 1 oi 4.02 1.051 5 .40 54
1861 PALAS 28 601 5 Ol 4.28 1.08 6.80 56
187ilNDIA 19 60 ! 1 Oj 2.48 1.18 7.40 58
188 PALAS 27 285! 4 Oj 3.63 1.08 6.50 58j
189 rSAUDl 22 3 2 0 ! 0 .48 3.06 6.30 58 c
190 UAE 33 9 6 0 3.39 3.00 1.41 58 T
191 YEME 20 129| 2 0 0.72 0.90 5.46 59
192 PALAS 30 60 i 4 0 1.06 1.07 6.87 60
193 INDIA 26 241 0 0 2.66 1.40 7 .30 62 POOR
194 PALAS 32 7| 5 0 2.52 1.10 6.47 62
195 EGYPT 28 6: 0 0 3.20 2.38 6.90 64 C
196 SYRIA 23 26j 1 0 5.60 2.00 8.90 65
197|YEME 20| 10: 1 0 4.02 1.46 7.10 65
1981 EGYPT 32| 60; 4j 0 3.30 1.04 6 .40 66
199jlNDIA 26! 14: 1! Oi 3.12 1.40 7.30 66 C-VEN
2 0 0 1 SYRIA 30 1351 3j 0 2.42 1.08! 6 .10 67
201 iJORD 32 60; 1 4 3.40; 2.60: 10.00 68
2021 UAE 32 150; 2| 1 1 .0 5 1 0.931 6.27 69
203 [EGYPT 33 135; 3 ! 1 3.66j 0.96! 6 .18 70!
204|OM AN 23 120! 4{ 0 1.28! 1.261 7 .50 701
205 j PAKIS 30 60: 5| 0 O.OOj 0 .00 0 .00 70
2061SOMA 33 60'; 3| 0 1.381 1.44 7 .60 71
2071 LEBAN 25 135; 3 : 0 2.60 1.06 7.29 73
208 [PALAS 28| 60. 2i 3 3.68 1.23 6.76 73
209[YEME 22| 8 2| 0 0.63! 1.26 4.77 73
2 1 0 ‘[LEBAN 34! ,135; 8! 0 2.56j 1.22; 6 .40 75
2 1 1 1PALAS 18! 120 1 i 0 1.34! 0 .86 ' 6 .00 75|
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212 :INDIA 29 1 545 i 3 0! 1.501 0.78 4.30 76
213LE3AN ; 201 34! 01 11 4.38 1 1.82 5.46 77 PREM
214PALAS; 24 j 254! 1 0 1 1.731 0.65 2.72 79:
215'SYRIA i 21 i 120! 2- 01 3.24| 1.26 5.40 79
2l6iJORD j 291 1231 O' 0! 0.00 0.00 0.00 80:
217|PALASl 36 1 120! 5; 11 5.12 1.36 7.50- 8O1
218 .SOMA i 27 1 1,20! 5: 01 1.401 0.76 5.80 801
219 : SYRIA ! 31 i 221 5. 0 1 1.381 1.44 5 .9 4 : 801
220 [YEME ! 35 i 120i 7! 1 i 0.891 0.95 6.87. 80'
221 : INDIA ! 28 1 601 2 01 0.92 1 1.00 6.00' 81:
222 ’PALAS 22 ! 120i 2 01 1.53 1.05 6.86' 81 i
223iPALASi 32! 240j 5; 0! 3.93 0.99 5.43 81;
224:PALAS; 32 ! 3001 1! 0| 2.93 0.84 5.0 0 : 821
225! PAKIS 26 2401 2i 0 1.50 1.14 3.00 8 4 1
2 2 6 1 PALASI 17 701 21 0 1.20 0.92 6.70: 841
227! SYRIA! 22 261 2{ 1 0.84 1.01 6.47: 84}
228|S0MA| 33 1801 81 0 3.56 1.32 4.00' 851
229|UAE 29 21 5! 0 1.08 1.40 6.771 861
230 SUDA 27 180 4| 1 2.10 0.66 3.90; 88!
231 BANG 20 25 0 ! 0 2.50 0.87 3.92: 90;C
232 IRAN 33 602 2 ! 1 1.00 1.13 6.47! 90|
233 LEBAN 21 120 1l 2 2.84 1.32 7.00' 90 i
2341 UAE 29 300 4| 0 1.77 0.73 5.60; 91}
235 SYRIA 27 277 4: 0 3.42 0.78 6.9 4 : 92;
236IIND1A 30 445 2| 0 3.36 1.10 6.701 941
237 LEBAN 28 5 T T 0 2.43 2.68 5 .4 5 : 94!ASPHY
238 LEBAN 20 20 Ol 1 5.65 1.88 5.98! 95'JAUN
239 EGYPT 32 13 1l 0 1.03 1.66 7.571 96 C
240 INDIA 25 120 2j 0 2.97 1.23 8.00! 97
241 SYRIA 18 120 1| 0 5.76 0.66 5.70! 97!
242 UAE 30 60 6i 0 1.38 1.77 6.361 98!
243 EGYPT 30 120 1l 1 5.37 1.22 5 .4 4 ; 100!
244 LEBAN 27 20 ... . 0! 0 7.09 4.04 4 .9 4 : 100:S E C
245 LEBAN 32 21 si 1 5.58 1.56 7.00! 1001
246 PALAS 30 0 0 ! 0 0.35 2.93 5.65! 100 C
247 PALAS 27 400 4| 0 1.86 1.29 4.60; looi
248 SUDA 24 120 1| 1 1.75 0.94 7.201 100!
249 SYRIA 28 90 3! 0 3.33 3.24 3.661 100'
250 SYRIA 35 0 oi _ 0 3.50 1.20 6.86! 100 ABY-P
251 UAE 21 6,1 i | 0 0.36 2.80 4.561- 100 C
252 EGYPT! 27 13| 11 - 0 1.90 2.10 7.501 106'
- ' 2 5 3 INDIA j 26 . 180; 3! 0 3.69 1.53 7.50! 109'
2-54-1EGYPT! 27 21! . 2i 1 1.57 1.86 6.90! 110JAUND
L255 EGYPT! . - 22 .. . .13! -2! 0 .. 1,80 2.13 5.28 110 JAUND
256 JORD 1 24 1801 3 ! 0 1.20 0.96 6.16 110!
257 iJORD 1 - 26 ;  60! 1-1 0 1.53 1.49 “ 5.98; 1T0 *
258 PAKIS ' - 3 0 6! 2| Q| 0.92 1.98 5.64. 110 B
2 5 ^ JORD ! 26 - . A i 2| , - 2 i 1,19 2.44 6.09: 113 C
260 INDIA 1 22 3| 0 ! 0' 0.82 3.38 5.55 ' 1 14 ,A -------
261 INDIA 1 27 51 11 0 0.55 1.98 5.95: 116 A
262 YEME 1 31 100; 51 1 2.34 1.40 7.3 4: 116
263 PALAS: 24 24 i 1; 0 - 1.35 2.30 IO.OO1 118.
264- INDIA 1 21 3 ! 0 0 0.35 2.07 4.55' 120 C
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265. PAKIS . 24, 1501 2 ! 0 4.201 1.44 5.76 1201
266 PALASI 2 0 ! 4: 1 ! 0 ' 0.62! 2.88 5.99' 120; PREM
267'SOMAl 331 2001 8 | 0 3.bo| 1.00 6.0 0 : 1201
268 j SUDA 32 251 6 ! 0 - 2 .0 0 | 1.20 5.00' 120 j
269! UAE 30 171 01 0 : 2.52 2.28 6.36' 1201 PREM
270ISYRIA 25 21 1 4j Oi 2.59 1.36 7 .soi 122!
271 [EGYPt I ' 33 '601 31 i: 0.87 0.93 5.90! 124|
272;SUDA 25 1201 . 31 0 - 3.10 1.00 6 .6O1 1241
273iPÂKIS 30 90j 5 0 ' 3.40 1.2 1 . 5.94, 125
274;ËGŸPT| 36 261 5| 0 ' 2.40 0.84 3.90: 126
275] EGYPT 27 105: 8 0 1.73 0.97 6.36 126
276] INDIA 30 31 2 1 0.39 2.24 5.28 126|A
277] PAKIS 30 67 2 0 1.51 0.67, 3.40 1281
278|SUDA 26 9 0 0 1.32 1.44. 3.60 1281c
279 PALAS 40 141 G 0 3.32 1.20' 8.70 1291280 ÜAE 27 Î GÏ I 3 0 2.60 1.00. 6.52 1291
281 INDIA 27 4 0 2i 1.11 1.27' 1.74 130!JAUND
282 SUDA 26 60 1 Oi 3.03 1,20; 7.29 130
283 UAE 23 6 2 Oi 0.07 3.08 ; 5.58 130 C
284 JORD 25 17 2 0 4.00 2 .0 0 : 6.56 132 PRT
285 PAKIS 32 45 4 0 1.36 1.27: 6.81 132
286 SOMÂ . 25 60 ^  1 0 1.83 0.84; 3.70. 135
287 SUDÀi 28 180 3 0 2 ^ 6 0.90! 7.00 135
288 SYRIA 26 21 2 0 2 .97I 1.14; 5.55 135
289 YEME 35 195 5 0 3.51 1.26Î 6.30 135
290 JORD 30 110 0 0| 1.06 1.22! 6.65 136
291 PAKIS 30 4 2 o! 0.39 1.52; 3.96 136 A
292 INDIA 28 240 1 0 3.78 0.96 6 .OÔI 139
293 PÂKÎS 24 60 2 0 2.19 1.26;' 7.50 140
294 PAKIS 30 4 4 1 1.43 2.38: 6.28 140 JAUND
295 PALAS 32 120 4 0 3.15 1.621 5.00 140
296 PALAS 30 9 3 0 3.15 1.721 6.48 145 JAUN
297 SUDA 27 21 2 1 0.92 O.8O! 5.67 145
298 YEME 32 75 3 l !  2.00 1.80i 6.30 145
299 PAKIS 30 390 0 oi 1.69 1 P 5 [ 7.28 146
300 SUDA 26 247 2 0 2.34 0.81 : 5.52 146
301 MORR 23 290 2 0 3.42 1.89: 7:00 150
302 SUDA 25 21 2 oj 0.63 1.41 1 6.36 150
303 YEME 28 30 3 2 1.14 2.00' 7.17 150
304 YEME 31 120 5 1 2.40 1.14: 7.30 150
3Ô5 INDIA 30 180 2 0. 5.68 2.24. 3.00 153
3ÔG iNDÏÂ 22 3 0 o; 0.56 2.76: 4.70 154 B JAU
307 JORD 25 120 1 0 1.98 1.20 7.26 156
3Ô8 ÜÂÊ 25 120 1 0; 1.56 1.29: 6.09 156
309 YEME 22 120 2 0 2.80 1.10. 6.10 156
310 BAHR 27 137 2 0 0.40 0.83 6.10 158
31 1 JORD 35 12' 4 1‘ 4.47 0.95; 8.08 160
312 LEBAN 26 '! 2 l i  2.09 1.82: 5.17 160 C
313 LEBAN 30 Jj G 0 2.40 1.20' 5.95 160
314 SYRIA 24 0 3 0 1.08 1.14: 8.76 162
315 INDIA 27 7 1 0: 2.75 1.94' 6.20 164 B
31G YEME 25 26 4 0 1.86 1.20: 6.60 165
31 7 pÂkis 38 Î2Ô 3 0 1.54 0.40 4.52 167
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318 ALGER; 261 240' 1: 0 3.09 0.31 ’ 5.44 i 170'.
31 9; EGYPT; 31 ' 71 11 0 1.04 1.95 6.27; 170 PRETE
3 2 0 i PAKIS : 30' 7' 01 0 1.74 2.07' 6.321 170 GASP
32i;UAE 1 24: 8! 31 0 1.24 1.64. 6.891 170'C
322: BANG [ 231 71: 11 0 1.26 0.93 5.58! 1741
323;SYRIA; 281 90! 5Î 2" 0.78 0.99. 8.371 174:
3241ŸÊME 1 231 ,62! 31 0 0.98 1.06 7.30! 175,
325; EGYPT! 301 52: O' O' 1.86 1.53 5.16! 180:
326;OMAN| 28! 261! 6l Oi 3.46 1.93' 6.971 1801
327 ; SYR! A 1 18! 3001 11 0 2.54 0.90' e.ooi 180!
328| UAE ! 27 540} 6t O' 4.72 1.18 ’ 3.04! I 8OI
329i UAE 26 21 3! 0 0.40 1.89 4.15! 180 ‘JAUND
330 ! EGYPT 30 72' O' 0 1.02 1.08, 4.90 1811
331 ; EGYPT 29 21 3 0 3.96 1.88: 8.38 186Î
332:iNDlA 24 120 1 0; 1.89 0.81 i 7.00 186!
333!J0RD 29 81 8 O' 4.95 1.20' 10.80 188:
334 SUDA 21 180 1 0: 1.17 0.72: 4.41 1891
335 INDIA 30 5 2 1: 1.14 1.701 5.40 190:B
336 PALAS 30 240 0 0 3.56 1.09: 7.15 190|
337 YEME 32 28 0 Oi 1.68 1.55: 7.00 190|C
338 JORD 27 365 5 o: 1.38 0.90! 5.22 195}
339 SUDA , 35 60 6 0| 2.80 1.70! 8.80 198}
340 ^EGYPT 23 270 2 Ol 1.20 0.81 1 5.76 200} ■
341 INDIA 27 28 1 0! 0.78 2.001 5.40 200!
342 OMAN 35 7 8 o; 0.26 2.48! 5.65 2 001F D
343 PAKIS 30 12 . 1 3! 1.69 2.33! 6.27 200 JAUND
344 SUDA 35 90 4 Oi 0.90 0.80: 6.10 200
345 ^SUDA 26 240 3 1; 1.95 0.84! 6.64 200
346 ^UAE 20 10 0 Oi 1.86 2.82Î 2.59 200 C
347 YEME 32 72 7 Ol 2.55 1.701 6.50 200
348 LEBAN 23 120 4 Oi 1.46 0.90! 6.84 210
349 INDIA 28 300 1 Oi 3.78 2,10! 6.00 220
350 PALAS 22 21 2 l ! 1.14 i . i é l 7.54 220
351 LEBAN 28 120 3 li 2.06 0.91 1 6.00 224
352 SUDA 24 21 7 0; 5.98 1.68| 7.14 227
353 INDIA 26 240 3 o; 1.20 1.00! 5.12 240
354 LEBAN 35 180 5 0, 0.83 0.84! 6.33 240
355 PALAS 24 60 3 0: 4.32 6.30i 2.16 242
356 JORD 22 455 ' 6i 0: 2.04 0.781 4.92 243 *
357 INDIA 22 405 l i  0 1.86 0.72! 4.59 250
358|PHILIPI 31 10 0 o: 0.32 2.171 5.50 250 C
' 359 j PALAS 36 192 s i : 1.20 1.36"! 5.12! 260
360 [EGYPT 30 102 0 0 4 .45 1.19; 5.90 261 C ... _______
361 lUAE 33 7 5 11 1.55 2.61 ! 6.00 270iP H C
3 6 ^ YEME 29 21 4 0 1.98 1.02! 4.62 270 .............................
363 YEME 19 4 4 0 0.33 4.001 5.00 280'C
364 YEME 25 12 0 Oi. 1.86 1.70} 6.36! 280}
365 PAKIS 28 180 3 i ; 0.88 0.98: 6.12 300}
366 PALAS 21 9 0 Oi 1.18 2.06} 6.35! 300IC
3 6 7 ,SOMA 25 60 1 0. 0.78 I.5 0I 7.40! 3001
368;SŸRi'ÂJ 20 120 1 o' 2.98 I.GOi 8.951 300j
" " 3 6 9 UAE 29 510 1 0. 4.80 2.16 ‘ 4.92} 300}
370 UAE 29 510: 1 o' 4.82 2.16' 4.92} 300!
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371 SYRIA 26; 1801 1. 01 1.001 0.701 4.901 3101
372. PAKIS, 25: 301 3i 0 3.20 I . 3 5 I 6.94: 3201
373 SYRIA, 20! 1801 11 0 ■ 3.15 1.081 5.431 320!
374:EGYPT! 301 . 96| 01 0 2.78 1.361 6.21! 330 *C
375 UAE 3 5 : 17 61 2 1.62 1.401 6.971 330:M-DIA
376ÎUAE 30Î 6 0: 0 0.52 2.12 4.121 330IC
377 SUDA 301 .40 2: 0 1.10 1.111 6.681 350
3781UAE j 371 195 12! 0 0.67 0.961 7.801 350
379: EGYPT!. 32! 60 71 1 0.00 O.OOl 0.00! 360
380 SYRIA! 26! 120 l i  0 2.79 0.93 5.16 360381 iYEME 26! 60 5 ! 0 1.68 1.06 8.00 375
382 .SYRIA 24! 135 1 : 0 & 70 0.81 3.06 380
383; PALAS 30! 38 3 0 0.00 0.00 0.00 385 PREM
384;PAKIS 38 120 3 0 1.54 . 0.40 4.50 390
385 [SYRIA 24 195 2 0 0.00 0.00 0.00 390
386 SAUDI 29 250 5 0 3.83 0.88 6.80 395
387! JORD 36 300 . 2 0 2.70 1.35 5.40 400
388 i PAKIS 30 150 4 0 2.40 0.62 4.53 400
389|S0MA 20 120 2 0 2.12 1.11 5.36 400
390|SUDA 35 60 4 0 1.34 0.81 7.00 400
3911 SOMA 39 30 7 0 0.87 0.99 4.98 428
392; PALAS 30 20 3 0 4.40 2.47 5.71 430 C
393!|NDIA 30 5 0 0 0.77 2.49 6.14 . 435 C
394 -PAKIS 29 60 2 0 1.80 1.38 7.08 477
395 PAKIS 27 240 3 0 1.60 0.93 2.48 490
396iJORD 30/ 10 0 0 4.12 1.92 7.72 500 c
39 7 ,UAE 25 60 1 0 2.16 0.75 6.36 510
398|PAKiS 30 22 7 0 1.93 1.54 6.68 530
399 JORD 33 2 8 0 1.79 1.39 6.70 537 M B S
400 i PALAS 27 60 4 0 5.14 1.26 6.00 570
401 jOMAN 25 75 5 0 2.37 0.76 5.46 580
402|PHILIPI 24 60 1 0 0.41 1.16 6.32 580
403jJORD 30 5 0 0 1.28 2.18 5.22 590 C
404 UAE 35 16 6 2 1.26 1.80 7.00 590 JAUND
405jlNDrÀ”^ 25 28 1 0 3.84 2.00 5.70 600 •
4Ô6] SYRIA 22 60 1 0 1.00 0.94 6.62 600
407 PALAS 37 60 7 0 2.59 1.26 8.82 620
408 ÜAË 35 22 6 2 1.21 1.35 7.13 660 0-VNT
409 SYRIA 32 60 6 0 3.42 1.20 7.20 670
410;SYR!A 20 330 2| 0 4.15 1.19 7.00 680
4111 EGYPT 26! 180 11 0 2.18 0.92 6.36 720
412jSYRIA 20 180 2 0 4.32 1.48 5.13 780
413|UAE 30 535 10 0 5.04 2.15 5.50 780
414IÂLGER 30 3i 4 0 0.45 1.82 6.30 790 BRETH
415!PAK1S 35 120| 31 0 0.80 0.90 6.00 800
416iSYRIA 24 120! 3! 0 0.93 1.00 6.09 800
417|PAKIS 22 60! 1 j 0, 2.76 0.96 5.91 810
418jPALAS 38 15j 5! 1 2.88 1.90 5.94 840 B-J
419|SÜDÀ 35 150! 0 1.35 0.89 8.30 8&0
420. JORD 29 21 i 1 1.70 2.00 5.20 880 F-C
421 iSOMA 3 2 I 2 1 i 4 '  0 4.32 1.47 6.00 880422IÛAE 19; 251 1 0 1.00 2.70 5.60 880 PRT
423IOMAN 26j 60! 6: 0 0.85 6.98 7.25 978
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424 LEBAN 37 180| • 4 i; 6.42 0.51 4.20 1000
425 SOMA 25 5351 2- 01 2.10 1.15 5.53 1000
426 UAE 21 201 1 01 0.99: 1.30 5.82 1000
427 UAE 27 1201 6 11 4.11! 0.93 4.62 1022
428 UAE 27 3001 6; l i 1.80' 1.11 6.45 1024
429 PAKIS 24 1801 L 01 3.00' 1.80 4.30 1100
430 SUDA 31 21 ! 1 01 2.28 1.14 6.75 1200
431 SUDA 35 3181 4 01 2.51 0.97 7.45 1400
432 SUDA 35 2841 4 01 2.40' 0.95 7.50 1490
433 IRAN 37 5701 8 0! 2.001 1.00 5.00 1600
434 YEME 19 251 1 . Ol 1.98: 2.40 5.70 1600 JAU
435 SUDA 35 210Î 4, Oi 2.82! 0.87 7.55 2000
43 6 ,SUDA 35 2351 4i 01 2.64i 0.98 8.00 2100
437 UAE 24 14| 3. 01 1,47! 1.90 4.20 3000 PRM
Seria Serial nurabër
Nat Nationality
Age A Mother age (years)
Age B Baby age (days)
Par. L Parity life
Par. U Parity dead
Fal% Fat (g/lOOml)
Prol% Protein (g/lOOnil)
Lac,t% Lactose (g/100ml)
AKMi pg/ml
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Remarks for Table.7
Breath Breathing
C Cornich Maternity Hospital
Prete Preterm baby
PRT
Jaund Jaundice
Casp Gasping
Boi Boiled
Vent Under ventilator
Poor Poor baby condition
Prem Premature
A Not pasteurised
B Pasteurised
HBS High Blood Pressure
F.C Fair. Cornich, Hospital.
SEC Severe entero colitis
Asphy Acute asphyxia
F.D Foetal distress
Abiiorm Abnormal position baby-poor 
ABY-B
M-Dia Mother Diabetic
P Pyrexia
PHC Poor head control
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Fig.7 Mean levels of AFM1 
for different nationalities living 
in UAE
700
600
500
400
300
200
100
Mean AFMI (pg/ml)
IR HD ID MO BH ET lA PN JN BN YN PK LN SA SL SD SN ON UA PE AA IN
Nationalities
A. All nationalities sampled
500
400 -
300
200
100-
0 *-
Mean AFMI (pg/ml)
BH ET lA PN JN YN PK LN SA SL SN ON UAE
Nationalities
NaüonalJief: w i t h  6 O' more sanroios
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Continued fig.7
Nationality Number of samnles Syml
Algeria 2 AA
Bahrain 1 BN
Bangladesh 6 BH
Egypt 48 ET
Holland 1 HD
India 48 lA
Indonesia 2 ID
Iran 3 IN
Iraq 2 IQ
Jordan 42 JN
Lebanon 15 LN
Morroco 3 MO
Oman 6 ON
Pakistan 44 PK
Palastine 55 PN
Philippine 2 PE
Saudia 2 SD
Somalia IB SL
Sudan 44 SN
Syria 36 SA
UAE 37 UA
Yemen 28 YE
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studied in turn with AFMi using Bi-Variate analysis-CBS , 
Multiple Variable Regression, T and F distribution and it was 
shown that, there is a correlation between some of these 
variables and AFMi. In fact this analysis showed a 
significant correlations between AFMi and baby age, mother’s 
age, and protein, but, after comparing the results of 
multiple regression analysis with the Bi-variate analysis 
(full analysis) it was considered that there is 
multicolinearity and some variables are highly correlated 
predictors which hinders the interpretation of the model. 
Therefore, Step Wise regression was used and the results are 
shown in table 14 with (p=0.1) confidence level between AFMi 
and protein. However, with mother’s age , the confidence 
level was (p=0.05).
The regression analysis showed a confidence limit of 
(p=0.01) between mother’s age and parity life and with 
(p=0.1) between mother’s age and lactose when mother’s age 
was the dependent variable.
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Table 8 -* Statistical analysis of the results between AFMifrom mother's from different nationalities and the component of the mother's milk, fat, protein and lactose.
Nationality AFMi, Dg/ml Fat % Protein % lactose %Number of Mean S.D Mean S,D Mean S.D Mean S.Ddonors
Bangladesh 61 62 2,4 0 . 6 1,3 0.5 6.4 1.3
(6 )Egypt 91 125 2 . 6 1.3 1.3 0 . 6 5.7 1 . 8(48)
India 48 99 113 2 . 1 1 . 2 1.5 0 . 6 5.9 1.4(48)Jordan 1 2 2 190 2 . 2 1.3 1.4 0 . 6 6.3 1.5(42)Lebanon 181 235 3.4 1.9 1 . 6 0 . 8 6 . 0 0 . 8
(15)Oman 350 359 1.4 1 . 2 1 . 2 0 . 8 5.5 2 . 6(6 )Pakistan 178 248 2 . 0 1 . 1 1.3 0.5 5.9 1 . 6(44)Palestine 115 168 2.4 1.4 1.4 0.9 6 . 1 1 . 8(55)Somalia 217 291 1 . 8 1 . 1 1 . 1 0.5 5.3 2.3(18)Sudan 285 519 2.3 1.3 1 . 1 0.4 6 . 2 1.7(44)
Syria 203 235 2.5 1.4 1 . 1 0.5 6 . 0 1.9(36)
UAE 412 603 1.9 1.4 1.7 0.7 5.5 1.7(37)Yemen 170 298 2 . 1 1 . 0 1.4 0,7 6 . 1 1.5(28)
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3.2 Major components of mother milk and aflatoxin Mi
3.2.1 Fat
The fat content was compared with AFMi and no 
correlation was observed by using Bi-variate analysis CBS, 
Multiple Variable Regression, (r=0.01) Table 9.
3.2.2 Protein
The protein content was compared with AFMi and no 
correlation was observed by using Bi-variate analysis CBS 
(r=0.038) Table 10. However, Multiple Variable Regression, 
Step wise analysis showed a correlation of (p=0.1) between 
AFMi and protein. Table 14.
3.2.3 Lactose
No correlation was observed when the lactose content was 
compared with AFMi, using Bi-variate analysis CBS and 
Multiple Variable Regression. (r=0,04) Table 11.
3.3 Baby Ages
A correlation was observed when the baby ages were 
compared with AFMi, using Bi-variate analysis CBS (r=0.34). 
Table.12. However, by Multiple Variable Regression, the 
result was significant at (p=0.01). Table 14.
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Table.9 : Showing the Bi-Variate analysis of AFMi in mother's milk against fat, information entered (based on 5 5  groups of samples ordered according to AFMi 
concentration) the values are the mean of the group.
Number of Data poin-s* 55Alpha Error; .1
Critical T-Value; 1.634# 2 - AEJIiD epend ent VarjLable:
Fat% AFMI
1 ni 1 . 79 1.75 . 122 M 2. 23 3 123 ■ 2.52 3.33 14 -4 =* 2.78 5. 33 15 »5 1. 82 6.13 16 »6 1 . 57 7. 38 17 »7 » 3 8. 23 13 B»8 3.07 9.33 19 *9 « 2.04 11. 13 20 m10 3. 24 13. 50 .21 a11 2.09 15 22 ■
Fat% AFMI
34 cs 2 . 36 121.25 5335 ES 2. 08 127.13 54 «C36 tc 2, 14 132.33 55 a37 » 2 . 33 138,8338 w 1.82 147.7539 a 2,44 156.6240 = 1.94 166
41 » 2.11 176.6342 2.26 186.2543 - 1. 34 197.8844 n 2. 60 212.6345 2.03 248.2546 - 1.44 287.5047 B 2.74 317.5048 1.44 368.7549 ». 2 . 21 405.3850 - 2.41 506.1351 n 1.75 602.5052 « 2.66 752.50
Fat% AFMI Fats AFMI
1.45 17.25 22 n 2. 17 51.382. 37 19.62 24 a 2.51 57.631. 64 21 25 a 3. 36 64.632.86 23.63 26 » 2.13 70. 50
2.25 25.83 27 a 1.92 76.751.44 29.25 23 a 2.26 80. 6 32.23 33,38 29 a 1.72 83.382.38 37.13 30 2.93 93.632.59 41.25 31 3.64 99.33
2.50 45.13 32 a 2.17 105.63
2.83 48.25 33 a 2,13 114.63
Fat% AFMI
2,66 838.50
2.40 1154.50
2.36 1325
* pg/tnl
% 1/100ml
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Table.10 : Showing the Bi-Variate analysis of AFMi inmother's milk against protein, information entered 
(based on 55 groups of samples ordered according to AFJfi concentration) the values are the mean of the group.
Number of Data points; Alpha Error;Critical T-Value: 
Dependent Variable;
55 . 1
1. 634 
# 2 - AFMI
Prot% AFMI Prot% AFMI Prot% AFMI
1 = 1. 23 1.75 12 1.01 17. 25 23 a 1.49 51.382 ss 0. 93 3 13 = 1.54 19.63 24 = 1. 55 57. 633 = 1. 22 3.88 14 a> 1.22 21 25 a 1. 48 64 . 634 = 1.31 5.38 15 = 1.31 23. 63 26 m 1. 19 70.505 1.60 6.13 16 a 1.20 25.88 27 tsx 0. 98 76.756 = 0. 86 7 . 38 17 = 0.87 29. 25 28 = 1.05 80 . 637 =S 1 8.38 13 » 1.22 33.38 29 Œ 1.06 86.388 = 1. 19 9.38 19 = 1.21 37. 13 30 S3 1.42 93.639 =• 1. 17 11, 13 20 1,35 41.25 31 at 1.80 99 . 3810 =5 1. 32 13.50 21 1.48 45. 13 32 a 1.98 105.5311 1. 38 15 22 = 1.17 48.25 33 « 2. 13 114.63
Prot% AFMI Prot% AFMI
34 — 1.51 121.25 53 S3 1.43 888.5035 = 1. 20 127.13 54 = 1.17 1154.5036 1.46 132.38 55 a 1.31 182537 = 1. 50 138.8838 1.44 147.7539 1. 52 156.6340 *= 1. 34 16641 1. 27 176.6342 1. 30 186.2543 = 1. 57 197.8844 a 1.51 212.6345 = 1. SO 248.2546 = 1.93 287.5047 = 1. 54 317.5043 0 . 66 368.7549 1.03 405.3850 1.46 506.1351 = 1.43 602.5052 = 1,33 752.50
* pg/ml
% g/lOOml
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Table.11 : Showing the Bi-Variate analysis of AFMi in
mother's milk against lactose, information entered (based on 55 groups of samples ordered according to AFMi concentration) the values are the mean of* the group.
Number of Data points: Alpha Error:
Critical T-Value: 
Dependent Variable:
55 . 1
1. 634 
# 2 - AFlIl
Lact% AFMI
1 sx 6 . 9 2 1 . 7 5 12
2 a 6 3 13
3 = 6.  37 3 . 8 3 14
4 « 6.  57 5 . 3 8 15
5 6 . 7 8 6 .  13 16
6 5.  89 7 . 3 8 17
7 5.  86 8.  38 18
8 » 6 . 51 9 . 3 8 19
9 6 . 40 1 1 . 1 3 20
10 7 . 0 3 13.  50 21
11 6 . 4 2 15 22
Lact% AFMI
34 m . 6 . 1 4 1 2 1 . 2 5 53
35 => 5 . 4 6 1 2 7 . 1 3 54
36 a 5 . 5 3 1 3 2 . 3 8 55
37 as 6 . 0 2 1 3 8 . 8 8
38 - 6 . 58 1 4 7 . 7 5
39 ■ 5 . 8 1 1 5 6 . 6 3
40 6 .  26 166
41 - 6 . 1 6 1 7 6 . 6 3
42 n 6 . 52 1 3 6 . 2 5
43 B 6 . 28 1 9 7 . 8 8
44 = 6 . 14 2 1 2 . 6 3
4 5 « 4 . 9 6 2 4 8 . 2 5
46 6.  35 2 8 7 . 5 0
47 » 5.  55 3 1 7 . 5 0
48 = 4 . 40 3 6 8 . 7 5
49 n 4 . 97 4 0 5 . 3 8
50 e 6 . 1 5 5 0 6 . 1 3
51 «= 6 . 53 6 0 2 . 5 0
52 «= 6 . 2 0 7 5 2 . 5 0
Lact% AFMI Lact% AFMI
5 .  38 17 .  25 23 a 6 . 80 51 .  38
5 . 92 1 9 . 6 3 24 a 5.  77 5 7 . 6 3
5 . 0 1 21 25 a 7 . 0 6 6 4 . 6 3
5 . 9 6 2 3 .  63 26 a 6 , 4 5 70 .  50
S.  28 2 5 . 8 8 27 4 . 33 7 6 . 7 54.  68 29 .  25 28 6 . 18 80 . 63
6.  28 3 3 .  38 29 5 . 1 5 86 . 38
6 . 0 5 3 7 . 1 3 30 m 6 . 6 6 93 .  63
6 . 4 3 4 1 .  25 31 - 5.  86 9 9 . 3 8
5.  26 4 5 .  13 32 « 6 . 0 5 1 0 5 . 6 3
5 . 9 5 4 8 . 2 5 33 6 . 3 9 1 1 4 . 6 3
Lact% AFMI
6.05 888.50
6.05 1154.506.56 1825
* pg/ml
% g/100ml
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Table. 12 Showing the Bi-Variate analysis of AFMi in mother s milk against baby age, information entered (based on 55 groups of samples ordered according to AFMi concentration) the values are the mean of the group.
Number of Data points; Alpha Error;Critical T-Value; Dependent Variable;
55 
. 11. 684# 2 - A r m
Age_B AFMI
1 at 84 1.75 12
2 m 213 3 133 vt 118 3. 88 14
4 « 100 5. 38 155 sst 136 6. 13 166 =1 157 7.38 17
7 a 182 8.38 18
8 CS 168 9.38 199 94 11. 13 2010 » 154 13. 50 21
11 « 47 15 22
Age_B AFlll
34 » 75 121.25 5335 m 75 127.13 5436 « 49 132.38 5537 m 93 138.88
33 m 149 147.75
39 « 101 156.6340 » 63 166
41 BS 173 176.6342 90 186.2543 iOA 197,8844 » 113 212.6345 Cf 206 248.2546 rm 52 287.5047 w 191 317.5048 w 96 368.7549 «* 141 405.38
50 «a 57 506.13
51 *t 41 602.5052 aa 191 752.50
Age_B AFMI Age_B AFlll
75 17.25 23 m 129 51. 38
72 19.63 24 o 98 57.6367 21 25 » 35 64 . 63
171 23.63 26 Bl 98 70. 50144 25.88 27 167 76.75
76 • 29.25 28 138 80 . 63
91 33. 38 29 168 86.38
149 . 37. 13 30 => 163 93.63108 41.25 31 m 108 99.38107 45.13 32 63 105.63120 48. 25 33 26 114.63
Age_B AFMI
67 888.50222 1154.50260 1825
* pg/ml Age B Baby age (Days)
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3.4 Mother's Ages
When the mother's ages were compared with AFMi, a 
correlation was observed, by using Bi-variate analysis CBS, 
(r=0.2B) Table 13. However, by using Multiple Variable 
Regression, the result was significant at (p=0.05) Table 
14. When mother ages were compared with parity (dead), it 
has been found that, there was an increase in the percentage 
of abortion with increase in age, thus 17% was recorded for 
the group 20-24 years, 23.6% for the age group 25-29 years , 
30.7% for the age group 30-34 years and for the age group 
34-40 years the percentage of abortion 
was 48.98% (Table 15).
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Table. 13 : Snowing thé Bi-Variate analysis of AFMi inmother's milk against mother's age, information 
entered (based on 55 groups of samples ordered according to AFMi concentration) the values are the mean of the 
group.,
Number of Data points; 
Alpha Error:Critical T-Value; 
Dependent Variable:
5 3 
. 11. 684 
# 2 - AFMI
Age JI AFMI AgeJI AFMI Age
1 S3 27 1.75 12 zm 27 17.25 23 as 292 ss 29 3 13 S3 29 19.63 24 w 25
3 *» 34 3.88 14 W  ' 28 • 21 25 » 27
4 =B 25 5.38 15 » 30 23. 63 26 - 30
5 ss 26 6.13 16 = 25 25.88 27 256 C3 29 7. 38 17 as 27 29.25 23 = 30
7 28 8.38 IS 5= 26 33. 33 29 a 26
8 = 29 9.38 19 = 30 37.13 30 a 27
9 XX 26 11.13 20 « 28 41.25 31 =* 27
10 m 28 13. 50 21 =■ 26 45. 13 32 n 26
11 * 30 15 22 * 26 48.25 33 26
Age_M AFMI AgeJI AFMI
34 o 28 121.25 53 az 30 888.50
35 ac 31 127.13 54 œ 28 1154.5036 SB 27 132.38 55 as 32 182537 » 30 138.. 88
38 * 28 147.7539 w 27 156.63
40 ss 29 166
41 as 25 176.63
42 » 27 186.25
43 = 31 197.8844 » 25 212.63
45 = 28 245.25
45 ss 25 287.50
47 « 28 317.50
48 = 30 362.7549 « 30 405.3850 3B 29 506.13
51 » 29 6C2.50
52 S= 27 752.50
AFMI
■ 51.3357.6364.63 
70. 50 
76 .75 
80 . 63 
86. 3893.63 
99.38
105.63
114.63
* pg/ml•e M Mother age (Years)
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Table.14 : Showing the Multiple Variable regression of AFMi in mother's milk against a number of other parameters, information entered (based on 55 groups of samples ordered according to AFMi- concentration) the 
values are the mean of the group,
Number of Variables; Number of Data points; 
Alpha Error;
Critical T-Value; 
Critical F-Value 
Dependent Variable;
a55 . 1
1. 303 
1.87 
# 8 - AFMI
Age__B Par_L Par_D Fat% Prot% Lact% Age__H AFMI
1 - 84 4 0 1.79 1.23 6 . 92 27 1.752 = 213 4 1 2.23 0. 93 6 29 33 => 118 4 . 0 2. 52 1. 22 6 . 37 34 3.884 = 100 2 0 2.78 1 . 31 6. 57 25 ■ 5.385 = 136 2 0 1. 82 1 . 60 6. 78 26 6 . 136 = 157 3 0 1. 57 0.86 5. 89 29 7.387 = 182 3 0 3 1 5.86 28 8.388 = 168 3 0 3.07 1.19 6.51 29 9. 389 = 94 3 0 2.04 1.17 6. 40 26 11.13
Age_B Par_L Par_D Fat% Prot% Lact% Age_M AFMI
10 = 154 2 0 3. 24 1.32 7.03 28 13.5011 = 47 4 1 2.09 1.38 6 .42 30 1512 = 75 3 0 1.45 1.01 5.38 27 17.2513 = 72 2 0 2 . 37 1. 54 5. 92 29 19. 6314 = 67 3 0 1.64 1. 22 5.01 28 2115 = 171 3 1 2 . 86 1.31 5. 96 30 23. 6315 = 144 3 0 2.25 1. 20 5. 28 25 25.8817 = 76 4 0 1.44 0 . 87 4 . 68 27 29 . 2518 => 91 2 0 2.28 1. 22 6 . 28 26 33. 3819 = 149 3 0 2. 38 1.21 6.05 30 37 . 1320 » 108 3 0 2.59 1.35 6 .43 28 41.2521 = 107 2 0 2. 50 1. 48 5.26 26 45. 1322 = 120 3 1 2. 88 1 . 17 5. 95 26 48.2 523 = 129 3 0 2. 17 1,49 6 . 80 29 51. 3824 » 98 3 0 2. 51 1.55 5 . 77 25 57.6325 = 35 2 0 3. 36 1. 48 7.06 27 64. 6326 = 98 3 1 2.13 1. 19 6 ,45 30 70.5027 = 167 2 0 1 . 92 0. 98 4 . 38 25 76.7528 138 4 0 2T26 1.05 6 . 13 30 80 .63
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Table.14 continued;
Age_B Par_L Par_D Faf'i Prctt Lact?; AgeJI AFMl
29 - 168 3 0 1.72 1.05 5 . 15 26 36 . 2830 =* 162 •2 . 0 2.93 1.4: 6.66 27 93. 6331 =* 108 2 0 3.64 1. 30 5.86 27 99 . 3832 = 63 2 0 2. 17 1. 93 6.05 26 105,6333 =■ 26 2 0 ■ 2. 13 2.12 6.39 26 114.6334 = 75 3 0 2.36 1. 51 6.14 28 121.2535 = 75 5 0 2.03 1. 20 5.46 .31 127.1:36 = 49 2 0 2. 14 1. 46 5 . 53 27 132.3827 = 93 3 0 2.33 1. 50 6.02 30 138.8838 « 149 2 1 1.82 1.44 , 6.58 23 147.7539 = 101 2 . 0 2. 44 1. 52 5.81 27 156.534 0 = 63 2 0 1. 94 1. 34 6 . 26 29 16641 = 173 3 0 2. 11 1.27 6. 16 25 176.6242 = 90 2 0 2. 26 1. 30 6 . 52 27 186.254 3 => 103 3 0 1.34 1. 57 6. 28 31 197.8844 113 3 0 2. 60 1. 51 6. 14 25 212.6345 = 206 3 . 0 2.03 1.80 4.96 28 248.254 6 = 52 2 0 1.44 1. 92 6, 35 25 287.5047 « 191 2 0 2.74 1. 54 5. 55 28 317.5C
Age_B Par_L Par_D Fat% Prot% Lact% Age_M AFMl
48 = 96 4 0 1.44 0 .65 4. 40 30 363.7549 = 141 4 0 2.21 1.03 4.97 30 405.3250 = 57 3 0 2.41 1.46 6.15 29 506.1251 = 41 3 1 1.75 1.43 6. 53 29 602.5052 = 191 4 0 2.66 1.33 6 . 20 27 752.5053 « 67 3 0 2. 66 1.43 6.05 * 30 888.5054 = 222 3 0 2.40 1.17 6 .05 28 1154.5055 = 260 4 0 2.36 . 1.31 6.56 32 1825
Variable
Age_BabyAge_fflother
Protein%
B-Coeff
2.25•45.58249.30
Beta
0.37
0.28
0.22
T-Value
2.822.231.62
At Critical T-Value 1.303
Variable
Age_Baby
Age_mother
B-Coeff
1.87
38.79
Beta
0.31
0.24
T-Value
2.411.91
At Critical T-Value 1.684 Alpha error = 0.05
7 2 —
Variable B-Coeff
Age_Baby 2.04
At Critical T-Value 2.423
Beta T-Value
0.34 2.59
Alpha error = 0.01
(Table 15)Association between AFMi & Parity (dead) in mother ages 
categorised in five groups extracted from table 7
Mother ages Paritydead/all AFMl % of baby death
years SY/n pg/mlSX/n
a under 2 0 17.0 nil 165.0 nil
b 20 - 24 2 2 . 0 15/88 183.0 17.0
c 25 - 29 27.0 33/140 189.45 23.6
d 30 - 34 32.0 39/127 94.0 30.7
e 35 - 40 37.0 24/49 352.7 48.98
3.5 Study of an individual Mother
A follow up sampling program has been made for an 
individual mother of 35 years old. Table 16 shows that there 
is a positive correlation (r=0.96) with (p=0.01) between fat% 
and AFMl , a confidence limit of (p=0.1) was found between 
baby ages and AFMl , lactose and AFMl have shown a 
correlation of (r=0.87) with (p=0.05) , However, when AFMl 
was compared with protein content, by using Bi-variate 
analysis CBS, Multiple Variable Regression, no correlation 
was observed. The number of data points is small compared to 
the number of variables.
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Table.16; Samples of breast milk from individual mother (Sudanese) 35 years old
Sample - No
Baby 
Ages D^ Fat%*
Protein%* Lactose%* AMipg/ml
1 60 1.3 0 . 8 7.0 400
2 90 0.9 0 . 8 6 . 0 2 0 0
3 150 1.4 1.4 6.5 8404 2 1 0 2 . 8 0.9 7.5 2 0 0 05 245 2 . 6 1 . 0 8 . 0 2 1 0 0
6 294 2.4 1 . 0 7.5 14907 328 2.5 1 . 0 7.5 1400
(g/1 0 0 ml)(Days)
3.6 Total fatty acid content and aflatoxin Mi in mother's milk
82 samples of mothers breast milk were analysed for 
total fatty acid composition and the results are presented in 
Table 17. Statistical evaluation showed that a correlation 
exists between some of the fatty acids and A M I  in these 
samples, using Bi-variate analysis CBS ,Multiple Variable 
Regression. Thus milk samples rich in 16;0 showed high 
levels of A M I  with (p=0.025), whereas a negative correlation 
was observed between 18;2 and AFMl with (p=0.01) respectively 
(Table 17). No significant correlation existed between A M I  
and 18:0 or A M I  and 18; 1.
Significant negative correlation existed between AFMl and 
14;0 (p=0.01) (Table 17).
A significant negative correlation existed between AFMl and 
the ratio of 18:2 / (18:1 & 16:0), (p=0.01) (Table 17).
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Table.17 : Showing the Multiple Variable regression of AFMi in mother's milk against total fatty acids, 
information entered (based on 82 groups of samples ordered according to AFMi concentration).
Number of Variables: 
Number of Data points 
Alpha Error:Critical T-Value: 
Critical P-Value Dependent Variable:
8 
82 .01 2 . 39 
2 . 95 # 8 - AFMl
* 18:1%
16:0 18 : 0 14 : 0 18:2 12:0 (18:2/18:1 AFM
% % 7. 7o % + 16:0) %437 1 m 41. 50 38. 20 4 3 10 2. 20 12.50 3000436 2 e 38. 20 32. 20 8 6 10 2. 50 14 2100435 3 35 34 8.20 6.50 8.96 2. 80 13 2000433 4 36 32 7.60 6 9 3. 10 14.70 1600432 5 37 32 8. 50 6 10 2. 80 13 1490431 6 n 36 . 90 26 . 40 6.40 6 . 60 8 4 12. 70 1400429 7 34 . 40 36. 10 9 . 40 8.14 8 3 11.50 1100428 8 28. 40 36 6.80 10 . 40 10 . 70 6 . 20 16.60 1024420 9 « 31.50 29. 20 7 11.60 9.80 7. 40 16.10 880
421 10 s> ' 35 30.20 7 9 9.40 5.60 14.50 880419 11 53 33.80 30.80 9 8,40 10.20 4.40 15.80 880416 12 n 41.90 33.40 4 6 12 2. 60 15.90 800418 13 _ 35. 70 33. 70 7.80 7 12 2 17.30 84 0414 14 45.50 27. 50 5.80 3.80 12. 50 2 17.10 790411 15 a 24 28. 20 7 . 30 10.60 9 7 17. 20 7206;o409 16 28 32 5.90 8 10.80 6.10 17.80408 17 30 24. 80 2.70 18 10 6 17.90 660405 18 53 40.60 24.50 8.20 7 12 3. 40 18.50 600403 19 53 43.30 23.10 7 6 . 20 13 1.60 19.70 590402 20 20 . 70 37.20 7.60 18.50 11 1.20 18.90 580399 21 B 46 23 5 6 10 4.50 14.50 537396 22 35 46. 60 28.80 6 . 20 4 12 2 16 500393 23 555 36 31 7 6.60 11 3. 60 16.40 435392 24 S3 31.30 20. 80 5 10 10.40 10 19 430388 25 S3 43 30 5 5.40 14 2.50 19 400
389 26 35 30 37 5. 60 7 . 30 13.60 4.30 19.40 400394 27 53 39. 50 25.40 4.80 8. 96 13 6 20 330376 28 S3 42 33 5.40 3.40 12 2 16 330
Table.17 continued,
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* - 1 8 : 1 % 1 6 : 0 % 18:07o 14:0% 18:  2% 12: 0% ( 18: 2 / 18: 1+16:0)%
AFM
373 29 41 . 50 25 .  30 7 8 . 7 0 1 2 . 2 0 4 .  50 18 .  30 320366 30 W 40 28 5 . 90 4 . 30 15 2 22 300361 31 » 2 8 .  20 28 .  80 7 . 40 11 .  80 10 10 1 7 . 6 0 270362 32 - 3 0 .  50 2 8 . 9 0 7 ' 9 13 6 23 270357 33 32 30 10 . 20 8.  90 10.  50 6 . 3 0 17 250353 34 ai 3 7 . 6 0 2 7 . 4 0 8 . 4 0 7 . 8 0 15 4 . 6 0 23 240352 35 a 29 29 6 . 7 0 9 11 7 19 ■ 227347 36 m 35 28 4 . 10 10 . 60 14 6 . 90 22 . 20 200341 37 " 46 . 50 2 3 . 6 0 7 . 80 2 .  40 16 1.  30 2 2 .  80 200343 38 - 40 . 20 27 5.  20 4 . 40 13.  70 2 . 7 0 2 0 .  40 200346 39 M 46 . 40 25 . 60 5 . 40 7 . 50 14 3 .  50 19 . 70 20033 5 40 “ 3 7 .  50 2 5 . 9 0 4 7 .  20 13 .  20 4 . 8 0 20 . 90 190328 41 •* 2 8 .  30 20 . 70 1 1 . 7 0 3 . 7 0 18 10 20 . 80 180327 42 36 29 8 . 5 0 8 .  20 13 4 .  70 20 180325 43 = 2 0 .  60 1 6 . 2 0 2 . 50 1 8 . 2 0 9 .  50 8 . 7 0 23 .  60 180324 44 a 3 2 . 2 0 21 6 . 40 5 . 60 2 1 . 9 0 6 41 175323 45 44 20 4 . 30 S.  20 13 5.  40 2 0 .  40 174320 46 - 38 28 5 .  50 9 .  10 14 2.  50 21 .  20 170319 47 33 22 5.  80 16 1 2 . 3 0 1 . 9 0 2 2 . 4 0 170
312 48 38 29 6 8 . 5 0 1 5 . 6 0 2 . 2 0 2 3 . 3 0 160306 49 39 29 6 8 16 . 50 1 . 5 0 24 . 30 154303 50 B 36 26 5 7 . 1 0 16 2 . 9 0 25 .  60 150299 51 34 . 50 32 9 5 18 2 2 7 . 2 0 146296 ,5 2 n 4 1 . 3 0 30 4 5 20 . 20 3 .  10 2 8 .  50 145298 5 3 n 32 31 6 9 17 5 . 5 0 27 145
285 54 3 5 . 8 0 19 B 7 . 5 0 1 5 . 6 0 6 . 3 0 29 132283 55 «■ 3 2 . 8 0 2 3 . 7 0 6 . 80 4 . 7 0 1 7 . 6 0 5 31 . 10 130281 56 B 30 27 2 5 20 4 . 8 0 35 130278 57 m 36 23 6 . 2 0 6 16 5 2 7 . 2 0 128266 58 a 40 25 2 3 .  50 20 6 . 2 0 3 0 . 8 0 120269 59 32 . 20 3 1 .  70 5 .  20 1 0 . 8 0 18 , 5.  90 2 8 . 2 0 120261 60 27 3 6 . 1 0 10 6 17 3 .  30 27 116254 61 a 38 2 4 .  40 6 . 4 0 5 .  20 18 .  30 4 . 4 0 29.30 110255 62 3 4 .  10 28 7 . 7 0 7 . 5 0 1 8 . 1 0 3 . 6 0 29 1102 55 63 - 34 23 3 ,  80 8 .  80 17 8.  70 30 110250 64 B 33 2 1 . 6 0 6 8 17 6 . 50 3 1 . 5 0 100243 65 B 30 . 50 27 8 10 19 5 33 100245 66 2 6 . 3 0 2 8 . 7 0 7 . 4 0 9 . 2 0 20 5 . 7 0 36 . 40 100
t See appendix I
Table.17 continued
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18: 1% 16:0 % 18:0% 14:0% 18: 2% 12:0% (18:2/18:1+16:0)%
AF1>
251 67 =» 38 29 8. 20 7.90 17 3. 10 25. 50 100239 63 = 27.80 25.70 7 11 18.50 4 32 96238 69 rs 43 20 4 6.10 19 2. 60 30 . 20 9523C 70 SI 31. 60 22.40 6.10 8. 30 18 7.50 33 8822C 71 53 33 29 7.50 8. 20 15 5 25 80213 72 = 40 . 90 20 4.80 6.40 18 6.40 30 77207 73 sa 35 30 6.60 5. 70 19. 50 2.80 30 7319C 74 = 36 29 5 4 19 1.40 29. 30 58181 75 •» 30 30 . 70 5 . 80 5.90 18 5 . 60 29.70 51176 76 ta 29,80 22 4.70 9. 20 17 9.60 32.70 50167 77 50 27 29 5.70 11.50 16 8.60 29 46157 78 40. 50 18. 30 7.30 8 18.50 4.80 31.50 40133 79 ■» 32. 10 26 . 30 5. 60 5 18.90 4,50 32.70 30114 80 =s 20 26 . 50 18.70 10.80 16 S 34.40 23108 81 30.80 28 5.70 6.90 18.50 5. 20 31. 50 2071 82 32 26 5 9 18 5 31 12
Variable
16:0%
14:0% 
18:2%
+ 16:0)%
B-Coeff
2 8 . 8  • 
- 5 8 . 9 6  
■139.31
Beta
0 . 2 6
- 0 . 3 5
- 0 . 9 6
T-Value
2 . 0 9
- 3 . 0 6
-3.38
At Critical T-Value 2.39
Variable
16:0%
14:0%
18:2%
B-Coeff
2 8 ,8 1
- 5 8 . 9 6
- 1 3 9 . 3 1
Beta
0 . 2 6
-0,35
- 0 , 9 6
T-Value
2,09-3.06
- 3 . 3 8
At Critical T-Value 2,0 Alpha error = 0,025
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Variable B-Coeff Beta T-Value
14:0% -58,96 -0,35 -3.0618:2% -139.31 -0.96 -3.38
At Critical T-Value 1.671 Alpha error = 0.05
* pg/ml 
% g/1 0 0 ml
12:0 Lauric acid 
14:0 Myristic acid 
16:0 Palmitic acid 
18:0 Stearic acid 
18:1 Oleic acid 
18:2 Linoleic acid
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3.7 Total amino acid content and aflatoxin Mi in mother's
milk
34 samples of mother's breast milk were analysed for 
total amino acid composition (Tables 18 and 19). Statistical 
evaluation showed that a  correlation exists between some of 
the amino acids and AFMl in these samples, using Step Wise 
regression analysis. The quantity of the essential amino 
acid methionine showed an inverse correlation with AFMi in 
mother’s milk samples with (p=0 .0 1 ), as did the non 
essential amino acid proline. Glutamic acid has a positive 
correlation with AFMi in the mother's milk samples (p=0.1). 
Other amino acids show no significant correlation with AFMl 
(threonine, lysine, valine, leucine, arginine and isoleucine, 
tryptophan, phenyalanine, aspartic acid & cysteine, histidine 
glycine, alanine and tyrosine).
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Table.18 : Showing the multiple Variable regression of AFMi in mother's milk against essential amino acids, information entered (based on 34 groups of samples ordered according to AFMi concentration).
Number of Variables: 
Number of Data points: 
Alpha Error:Critical T-Value: 
Critical F-Value Dependent Variable:
10 
34 .01 
2.457 
3. 07 10 - AFMl
i- THREO^ VALIN ^ METHI^ LBUCI# I80-L# PHENY# LYSIN# H &
416 1 „ 5.60 6 . 68 0.07 4.65 11.10 4 9.40 14 .312 2 m 2.70 6.20 0.11 6 11 4 . 50 5 . 90 18.305 3 m 1. 20 8.98 0,20 7.30 14.50 5 6 . 94 17 .443 4 m 5.30 5.80 0.10 4. 10 10 3. 70 7.50 17313 5 m 4.90 6 . 80 0.04 6.30 12.20 4. 20 7 15314 6 m 9.90 6.80 0. 15 5. 90 12 5.90 5.90 16 .429 7 = 2. 50 5. 10 0 . 10 5 11 3. 50 8. 60 13.419 8 B 2.20 5.10 0.70 5. 30 10 . 10 8.69 4.80 27 .421 9 4.60 5 0.65 5. 20 10 3 6.40 20
420 10 4.40 6.26 0. 50 4.36 10.90 4 5.66 20422 11 1 8. 20 0. 30 5.40 12.30 4.90 9.30 14418 12 . 4.40 7.40 0. 90 4.80 10 . 80 3. 50 11.20 10411 13 B 4. 30 3.20 0. 50 5.40 11.50 3.30 7.70 19409 14 B 6 6.70 0.70 5. 40 11.70 3. 80 8. 20 11405 15 4.70 6.40 0. 30 4. 50 10 . 80 3. 90 4 . 90 16389 16 4.30 5.30 0 . 90 5 10.60 3.30 13 20373 17 4.80 6. 70 0.90 5. 90 11. 20 3. 50 6.90 16362. 18 ■n 3.94 5.50 1 4.30 10 3. 20 4.86 26357 19 B 4 . 60 7. 83 4 5. 90 12.20 4 . 56 9 11341 20 m 5.43 6 . 38 1 4 9.90 3. 50 10 13339 21 B 3.60 5. 10 0.85 5.54 9. 50 4. 10 4.90 25335 22 B 2.70 5.60 0.99 4.15 9.30 3. 18 14.40 17327 23 B 4.30 5.90 1.80 5. 80 12 . 30 4 . 30 9.80 13328 24 B 5. 30 11 1.44 6.20 13.10 4.60 5. 50 9306 25 3. 54 7. 70 0.40 4. 10 11 4 . 30 7.70 9269 26 4.50 6.30 1. 10 6.70 13 3. 90 7.70 13266 27 6.67 7.40 1. 50 4. 50 11.60 4.60 5 . 80 11262 28 4,80 2.85 0.99 6. 20 10. 50 2. 90 5. 10 13
^ See appendix I
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Table.18 continued
ÿ THREc/ VALIN^ METHI^ LBUCI^ ISO-L^ PHBNY^ LYSIN^
261 29 8.20 5. 50 0 . 20 4.10 9.70 5.92 8 13.255 30 4 7.70 2 8.70 10 6.60 6. 40 15251 31 4.28 7 1.17 4. 60 11.90 6.34 4. 98 14 .238 32 " 9 6 . 30 1.40 5.10 10.60 7.20 6. 60 11213 33 5. 60 6. 14 1. 30 4.15 10 . 60 3.92 5. SO 13.167 34 14. 30 6 .80 0.80 4. 57 10 . 90 5.20 5 19
ARGIN# AFMl* ARGIN# AFMl* ARGIN# AFMl*
1 3 3000 10 » 3.54 880 19 2.32 2502 2.50 2100 11 - 4.60 880 20 2.90 2003 2.40 2000 12 2.40 840 21 - 2.70 2004 ■ 2. 70 1600 13 2.40 720 22 2.75 1905 ■ 2 1490 14 2.53 700 23 2. 50 1806 2.90 1400 15 » 2. 50 600 24 . 2.75 1807 2. 20 1150 16 - 2.20 400 25 3,24 1548 1.38 880 17 - 2.20 320 26 2.90 1209 2.30 880 18 4.35 270 27 3.40 120
28 2. 20 11629 « 2.60 11630 =• 3 11031 « 2. 67 10032 2.60 9533 “ 5. 80 7734 » 3.20 46
Variable B-Goeff
Methionine -517.16
Critical T-Value 2,46
Beta
-0.55
T-Value
-3.76
* pg/ml
# Threonine , Valine , Methionine , Leucine , Iso-Leucine , 
Phenylalanine , Lysine , Histidine and Arginine.
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Table.19 : Showing the multiple Variable regression of AFMiin mother's milk against non essential amino acids.information entered (based on 34 groups of samplesordered according to AFMl concentration).
Number of Variables: 9Number of Data points» 34Alpha Error» . 1Critical T-Value: 1.31Critical F-Value 1 . 88Dependent Variable» . 9 - AFMl
ASPAR^ SERIN ^ GLUTA P R O L I ^ G L Y C I # A L A N I # CYS'/b
1 - 9. 400 8. 400 2 . 570 1 . 830 6 . 300 7 .850 0.0702 " 8 . 600 4 3. 500 2 . 600 4 5. 160 0 .0803 « 6 3 3. 100 0.900 5. 300 6.930 0.0904 ra 8. 800 8 2.40 0 1.800 6 . 500 7.800 05 » 9 . 400 6 . 600 3.750 2.320 7.200 7.300 0.0506 =“ 8 4. 300 3. 300 2. 600 4. 900 5.900 0.0407 - 8. 600 4 2.800 2.400 4 5 08 - 6 . 800 3. 300 3.370 1. 400 3.570 4.340 09 - 7. 300 5 2. 700 1.860 3.800 5. 220 0
10 = 10.200 6 . 600 1 . 980 1.500 6. 160 7.350 0 . 30011 •” 3 1. 800 2. 500 2.660 9 6 . 900 112 " 10 8 2.600 2 5. 600 7 . 100 013 *» 7 . 200 6 . 500 3 1. 950 4.860 6. 160 0 . 17014 ” 9. 510 7. 800 3 2. 200 6. 300 8. 950 0. 50015 «• 9. 100 9 2. 200 1. 900 6, 500 8.940 016 » 8 5 . 300 3 1.900 3 5.800 0. 00617 « 9.400 6.800 2 . 900 2. 300 4 . 900 5.700 018 « 8.600 5.660 2 . 600 2 4.700 5. 500 0. 00519 » 8 . 300 7 3.170 2.650 4.630 2 .650 0 . 16020 » 8. 700 9.250 2 . 350 1.980 6 . 300 7.400 0 . 85021 - 9 . 850 5.400 2 1.800 5. 400 5.600 022 = 13 4.700 2 . 350 1.700 5 . 240 6 . 530 023 » 9 . 800 6 . 500 3.300 2.600 4 . 700 5.600 024 « 9 7 . 400 3 2. 800 5.100 7 0 . 60025 " 10.600 12.300 2 1.740 8 8 . 920 02 6 <=> 8.400 6 . 600 2 . 700 2.300 5. 500 7. 200 0 . 03027 « 9 . 990 8. 440 2.180 2 7 .450 6 . 970 0 .02428 « 8. 870 6. 800 2 . 800 1. 800 5.600 5.600 0
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Table,19 continued
A SPAR# SERIN# GLUTA# PROLI# GLYCI# a l a n / CYST if
29 - 8 . 200 12.300 2 . 300 1.840 5.440 6 . 700 030 B 7 3 3.960 3.200 6.600 6 . 500 0.00431 " B, 960 3.770 1. 960 1.880 4.940 9 . 590 0 . 26032 " 9 8. 760 2.400 1.940 6 7 . 700 033 9 . 400 8. 400 2.350 1.700 6.650 8. 450 0. 29034 10 5.900 2.500 1,900 6.100 7,700 0
TYROS# AFMl* TYROS # AFMl*
1 n 3. 300 3000 10 m 3.550 8802 4 . 300 2100 11 B 4.700 8803 m 3.940 2000 12 3.500 8404 m 3. 300 1600 13 B 2.800 7205 « 2.900 1490 . 14 3.200 7006 ■ 3.900 1400 IS 3.500 6007 3 1150 16 - 2.600 4008 4. 170 880 17 - 3.700 3209 3. 300 880 18 2.300 270
19 4.450 25020 n 3. 600 20021 <=> 3. 500 20022 B 2.650 19023 3.900 18024 “ 4.700 18025 r. 2 . 800 15426 4.300 12027 = 4. 140 12028 B 3.540 11629 m 3.200 11630 B 5 . 600 11031 a 3.900 10032 B 4.200 9533 « 3.600 7734 » 3.500 46
Variable B-Coeff Beta T-Value
Ulutaniine 648,72 O . 4 7  g 4 7
Proline -575.44 -0.36 -l.’ga
Critical T-Value 2.46
* pg/ml
# Aspartic , Serine , Glutamine , Proline , Glycine , Alanine , Cysteine and Tyrosine.
4. D I S C U S S I O N
—  83 —
4 . DISCUSSION
Human milk is ideally suited to the needs of the human 
infant, and it is a complex mixture consisting of an emulsion 
of fat and a colloidal dispersion of proteins, together with 
the milk sugar lactose accompanied by various minerals, 
vitamins and enzymes. Many factors determine the
composition and quality of the mother's milk ; quantity and 
composition of diet (nutrition), stage of lactation, age, 
disease, presence of mycotoxins such as aflatoxin in the 
mother's diet and the season of the year.
It is quite clear that the survey which was conducted on 
mother's milk has shown that aflatoxin could be detected 
in 99.5% of the breast milk samples which were collected 
from women of many different nationalities residing in Abu 
Dhabi, and there is sound evidence that different 
nationalities have revealed different levels of aflatoxin 
contamination .
The main staple diet for U.A.E. citizens and some other 
nationalities is composed mainly of rice mixed with different 
types of nuts, spices such as black pepper, turmeric and 
coriander, milk and meat with bread. According to previous 
reports by Saad et (1989) most of these foods harbour
the moulds that may produce the aflatoxins under U.A.E. 
climatic conditions.
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The trend for the increased rate of consumption of these 
contaminated items would ultimately increase the level of 
aflatoxin in mother's milk through absorption and metabolism 
of AFBi and secretion of AFMi,
The highest levels of contamination of AFMi in mother's 
milk is 3ng/ml, and the mean was about 0.4 ng/ml (Figure.7). 
from this study the level of exposure can be calculated for a 
baby at 3 month with a body weight of 4.5 kg and a daily milk 
intake of about 500-700 ml. Although the period of breast 
feeding infants varies from one to two years, fortification 
with weaning foods starts after 3 months of the baby's age. 
These observations indicate that an infant who depends wholly 
on mother's milk might get an average of 200 ng/day of AFMi 
corresponding to 45 ng / day / kg body weight. In poorly 
nourished mothers the milk volume has been found to be about 
500-700 ml /day during the first 6 months, 400-600 ml in the 
second 6 months , and 300-500 ml in the second year of the 
baby's life, (Jelliffe, 1978). The volume of the milk 
decreases if the mother has not enough to eat. On the other 
hand, the nutritional value of the milk depends in a marked 
fashion on the diet. If the mother's intake of calories and 
protein is less adequate, she may continue to secrete poor 
quality milk. It is essential to determine the impact of such 
an amount of AFMi on the health of the infants, and 
subsequently the health of the mothers who must be exposed to 
higher levels of the more potently carcinogenic aflatoxin Bi
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as well as from the cow or camel milk contaminated with the 
aflatoxin metabolite, AFMi.
Countries which have recognised the health problems 
which might derive from the daily consumption of food having 
high levels of aflatoxin contamination, whether directly or 
indirectly, have protected themselves by laws and regulations 
specifying the maximum allowable limits in food and feeds 
(Van Egmond,1989; Stoloff, Van Egmond & Park, 1991). The 
appropriate regulation of the EEC, for example, states that 
10 jtig AFBi /kg is the maximum level in the whole rations for 
dairy cattle.
The regulations covering milk for consumption by babies 
is strictest under Swiss law and states that the levels of 
AFMl in reconstituted powdered milk should not exceed 10 
pg/ml. However many countries, mainly third world countries 
have no regulations for aflatoxin contamination either for 
food or for animal feed. This could be one of the reasons why 
aflatoxin problems are increasing in these countries, and 
increasing awareness has started to draw attention of local 
authorities in these countries, some of which are trying hard 
to formulate maximum permissible limits. There is probably 
an increase in the hazards associated ' with aflatoxin in the 
diet which remain largely unrecorded.
The climatic conditions prevailing in this country, such
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as high temperature and high humidity, coupled with high 
consumption rate of food i.e 3 Kg/ person / day, inadequate 
storage facilities (A.M.Abdel Gadir, unpublished data) and 
the high income / capita are factors which might have direct 
or indirect influence on the level of aflatoxin contamination 
of the daily food intake. Many foods are contaminated with 
AFBi, including maize, peanuts, rice, beans, milk and cereals 
(Saad, et____________________ al., 1989).
If Aspergillus flavus, or A. parasiticus have been 
present, then aflatoxins are synthesised maximally at high 
temperature and high humidity in the presence of an 
appropriate substrate. According to international standards, 
the levels of aflatoxin reported in this study could be 
considered exceptionally high, especially if U.A.E. is 
considered one of the developed societies being characterised 
by modern health care services and advanced medical 
treatments. It would be appropriate to say that these levels 
of AFMi recorded in mothers milk of U.A.E. Citizens (10-3000 
pg/ml) could be attributed primarily to the food habits and 
the lack of awareness of women about the health consequences 
of a mouldy food, for example the misguided concept that aged 
rice, most probably mouldy, is tasty still exists among 
U.A.E. citizens, *
Although this work is considered a pioneer in this area, 
especially in this part of the world, the findings reported
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here could definitely lead to a better understanding about 
the consequences of such natural contamination and it is 
quite likely that future work in all aspects of child and 
mother health care might take this data into consideration.
It is quite unfortunate that, although U.A.E, is 
considered a developed nation according to the income / 
capita (21.000 $ / capita), its food quality with regard to 
aflatoxin contamination is far below the standard of food in 
developed societies having a similar income / capita e.g 
Switzerland, This evidence shows that the classification of 
nations as developed and underdeveloped on the basis of 
income / capita might be misleading especially when it comes 
to the status of nutrition. It is quite possible that the 
same judgement is valid for most of the oil-rich countries 
e.g Saudi Arabia, Kuwait, Qatar, Bahrain, Oman, and Iran, 
All these countries lack the legal measures to control the 
possibility of high aflatoxin contamination in their foods 
and feeds.
It has been estimated that the average daily intake of 
AFBi for an American is about 20 ng / kg body weight / day, 
mainly from maize and peanut products, whereas the average 
daily intake of Mi is about 3.4 ng / Jkg / day, mainly from 
milk and milk products (USDA, 1981). The data available to 
the author depicts an average daily intake of AFBi for the 
U.A.E. citizen far exceeding that of the American. The
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average daily intake of AFBi from rice 800 ng / person / day 
for the U.A.E citizen based on the data available from the 
author, other constituent of the daily meal might increase 
the daily intake of AFBi to aproximately one thousand ng / 
person / day, on this base the rate of conversion of AFBi to 
their metabolites like AFMi would be aproximately 2000 pg/ml.
The present data clearly demonstrates that the U.A.E. 
diet is unsatisfactory and could nutritionally be affected by 
the presence of aflatoxin.
AFBi is metabolised to AFMi in a number of animal 
species, including man, different authors have reported 
different rates of metabolism, e.g Rodrick & Stoloff (1977) 
and Price et al. (1985). The efficiency of conversion of 
AFBi to Ml, and subsequent secretion in the milk, is not very 
high, so that animals receiving a daily intake of 20 mg of 
aflatoxin Bi in their feed secrete milk containing about 10 
pg of AFMi per litre.
Aflatoxin contamination of mother's milk, and the 
subsequent health problems to the child, might lead the local 
health authorities to take serious measures to reduce intake 
of the toxin in the daily food consumed.
The U.A.E. relies on international'markets for its food
supplies. Different countries have different standards for 
maximum tolerance of aflatoxin levels and most of these
differ from the FAO / WHO and EEC standards.
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Epidemiological studies on the significance of 
aflatoxins , especially in developing countries, are based on 
inadequate surveys and lack of the appropriate data. The 
present work might open an important area for the 
epidemiologist and health authorities to cooperate on a 
national and international level to reduce the incidence of 
aflatoxin contamination in the diet and ultimately mother's 
milk.
Statistical evaluation of the data of the fat content of 
the milk showed that there is no apparent correlation between 
fat content and AFMi in mother’s milk, from different
nationalities (r=0.01), (Table 9). This observation could 
clearly indicate that the amount of fat content of a mother's 
milk plays no definite role either in the level of aflatoxin 
or on the metabolism of AFBi to AFMi. It also implies that 
AFBi in  ^the diet has little influence on the total fat 
content of the milk. However, the source and quality of the 
mother's food must play the major role in determining the 
level of residual aflatoxin in her milk.
One of the striking findings in this study is that, in 
contrast to the total fat content, the content of some
individual fatty acids of the milk fat is correlated with the
quantity of the residual aflatoxin and is thus possibly
influenced by AFBi in the diet.
The major constituents of fat are the tri esters of
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glycerol and a range of long chain fatty acids, the naturally 
occurring fatty acids are, in general normal, monobasic
carboxylic acids consisting of a single carboxylic group 
attached to the end of a straight hydrocarbon chain.
According to Crawford et al. (1976 b) the fatty acid
composition is different in well fed mothers, originating 
from different countries but there is a consistency in the 
profile, especially with regard to the relative richness of 
long chain essential fatty acids. The total essential fatty 
acids are present at about 6% of the energy. Human milk 
contains between 3% and 4.5% fat. Fat content and
composition are affected both by the amount and type of fat 
included in the diet, and by the composition of the non-lipid 
components. Addition of saturated fats to the diet may give 
a slight increase in milk fat content with a change of 
composition in the direction of that of the added fat.
Highly unsaturated fats in the diet normally cause a 
depression in milk fat content, but any direct effects on
composition are modified by an extensive hydrogenation of 
unsaturated fatty acids within the digestive organ; a high 
proportion of the stearic acid (18:0) taken up from plasma
triglycerides by the mammary gland is, however, desaturated 
to oleic acid (18:1). Changes in the amount and composition
of the diet may also alter the ‘trend in composition
anticipated during the remainder of lactation, and influence 
the partition of nutrients between the mammary gland and 
other body tissues, which it uses .
—  91 —
It has been observed that milk, rich in shorter chain
saturated fatty acids such as palmitic acid (16:0), has 
revealed high AFMi P> 0.025. Palmitic acid is the major
saturated fatty acid in mother's milk. This could be
explained if a woman whose milk exhibits high fatty acids 
derived mainly from an AF contaminated fat rich meal has a 
tendency to harbour high AMi in the milk. Palmitic acid is 
converted to other fatty acids in the final stage of
synthesis, its affinity for the enzyme complex is less than 
that of the preceding C:14 acid, so that it drops off and 
forms palmitoyl CoA rather than condensing with further 
molecules of malonyl CoA. The nature and quality of the diet 
very much affects the quality of a mother's milk. Vegetable 
oils such as palm oil, which has 50% saturated and 50% 
unsaturated fatty acids, and in which the percentage of 
palmitic acid is high, was reported to reduce the LDL -
cholesterol which reduces the risks of heart disease 
( PORIM,1991 ). According to the present finding it is 
advisable that in order that mother's make maximum benificial 
use of 16:0, the level of aflatoxin in the main diet must be 
controlled. Statistical evaluation for myristic acid (14:0) 
of mother’s milk depicted a negative correlation with AFMi
i.e the a mount of 14:0 goes down with an increase in 
aflatoxin level P=0.01. The exact reason behind this inverse 
correlation between AFMi and this particular acid is not 
clear. However, there might be a possibility that 14:0 
suppresses or interferes with the formation of aflatoxin Mi.
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Mother's milk which has a high content of linoleic (18:2) 
exhibited low levels of AFMi. The explanation of this 
relationship is not clearly understood, it might have a 
similar role to 14:0. The mean value of 18:2 in mother's 
milk having low levels of aflatoxin exceeds the mean value of 
18:2 in mother's milk known to have high levels of aflatoxin 
(P=0.01). This might be due to the instability of 
unsaturated fatty acids and their suppression or interference 
effect on aflatoxin metabolism. This is an essential fatty 
acid, which the body can't synthesize and it is more common 
in vegetable fats than in animal fats. It functions as a 
precursor of phospholipids and as a precursor of 
prostaglandin hormones, which have biological functions in 
controlling the contraction of smooth muscle and other 
functions, thus making it an important dietary component.
The interactions between fatty acids in food component js 
and the production of aflatoxin in food need also to be taken 
into account, thus Halliday (1957) found that the level of 
aflatoxin in the substrate Nigerian wheat on which 
Aspergillus flavus was growing increased with an increase in 
total fatty acids mainly oleic acid (18:0).
Friedman & Reid (1980) reported that changing dietary 
habits can result in a slight change in the consumption of 
total fat. A significant increase in the consumption of poly 
unsaturated fatty acids results in an increase in t][)e content
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of linoleic acid in human mi|.|C
The pattern of aflatoxin contamination observed during 
studies on an individual mother’s milk could be classified 
into three main phases, phase 1 marks the early days of milk 
production where colostrum dominates and the sucking rate by 
the infant is low. The aflatoxin is relatively high. 
However at the end of this stage aflatoxin level decreases 
(Table 16). Phase (2) where the aflatoxin is showing a 
steady increase reaching a peak of 2100 pg/ml followed by a 
decline in the quantity of aflatoxin. Phase (3) where the 
aflatoxin has shown a continuous decrease to 1400 pg/ml. The 
high levels of aflatoxin reached in phase 2 could be due to a 
number of factors mainly, the type of food taken by the 
mother, the quality of milk produced, and the type of fatty 
acids dominating mother’s milk. The quality of the diet plays 
a major role in determining the aflatoxin contamination. The 
descending pattern of aflatoxin in phase (3) could be due to 
changes in the type of diet taken by the mother and a 
decrease in the quantity of milk.
In under develop Gel countries, the basic diet has 
changed : an increased amount of saturated fats has displaced 
the essential poly unsaturated fats which are required for 
health, development and maintenance of the vascular and 
central nervous system. The requirement of essential fatty 
acid intake of the infants will be at least partly utilized
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for energy purposes, rather than for cell membrane 
development. This consideration could apply to foetal growth 
and to breast fed infants, as well as to mothers who produce 
low birth weight babies. It must be desirable to adopt the 
policy of feeding the mother the best quality of food to feed 
the child. Seafood rich in poly unsaturated fatty acids and 
also containing many other important nutrients including 
protein, fat, soluble vitamins and minerals could be a useful 
component of the diet. Increased intake of poly unsaturated 
fatty acids, present in fish oil, results in a substantial 
increase of these fatty acids in human plasma. The increased 
consumption of poly unsaturated fatty acids has an effect at 
the expense of saturated fatty acids, while mono unsaturated 
fatty acids remain constant. Nestel et al. (1984)
demonstrated that a-linoleic acid (n-3) profoundly inhibits 
the hepatic secretion of very low density lipoprotein (VLDL) 
and cholesterol from the liver to plasma as well as, to a 
lesser extent, of low density lipoprotein (LDL).
A linoleic acid rich diet may improve enzyme systems 
crucial for fat and carbohydrate metabolism. Hockaday et 
al. (1978) prescribed a diet with 50% carbohydrates, 15% 
protein and 30-35% fat with a poly unsaturated to saturated 
fatty acids ratio of 1.
According to Abdel Gadir (1990) the diet of the Arab 
countries, especially the oil rich ones is composed of total
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protein of which 65% is derived from animal protein and 35% 
derived from plant protein. For the fat, 16% is derived from 
saturated fatty acids and 26% derived from unsaturated fatty 
acids and for the carbohydrate, 28% is derived from complex 
carbohydrate and 18% derived from refined sugars. He 
suggested that a healthy diet must contain 50% animal protein 
and 50% plant protein, 10% saturated fatty acids and 28% 
unsaturated fatty acids, and complex carbohydrate should be 
increased to 48% and the refined sugars has to come down to 
10% . The suggestion by Abdel Gadir (1990) necessitates 
that more strict measures need to be taken to reduce the 
incidence of aflatoxin in plant protein in order to secure a 
better healthy diet.
The American Academy of Paediatricians recommended that 
the essential fatty acid content of human milk should exceed 
3.0 percent of caloric intake in order to meet the 
requirements of low birth weight infants. It is efficient 
for low birth weight babies, in order to grow, to feed them 
formulae containing vegetable oils with a higher percentage 
of long chain poly unsaturated fatty acids (Jarverpaa et al.
1983). The fat content of the mother’s milk increases during 
the nursing, from low at the beginning of feed, to high at 
the end (Friedman & Reid, 1980). '
Statistical evaluation of the data obtained during this 
study between the increase in protein content of the mother’s
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milk and an increase of AFMi suggests that higher AFMi mean 
has a correlation (P=0.1) with higher protein content (Table 
13). This direct relationship suggests that the source of 
protein plays a major role in the level of aflatoxicosis in 
human. The noticeable increase in aflatoxin associated with 
increased amounts of protein could be attributed to the 
increased AFBi in the diet and also influences the 
composition and the content of the protein in the milk. It is 
likely that high protein foods of plant origin in the 
mother’s diet are contaminated with aflatoxin. Schulsinger, 
et al (1989) reported that when groups of animals, all fed 
the same level of dietary protein (20% casein), were given 
increasing doses of AFBi the development of preneoplastic
lesions was observed. In contrast, when animals are fed 
lower levels of 5 - 10% of plant protein after completion of 
aflatoxin dosing, development of preneoplastic lesions and 
tumour are markedly inhibited. The type, source and level of 
protein plays a major role on the effects of aflatoxin in the 
diet. An infant who gets high aflatoxin levels in his or her 
mother’s milk gets as well a milk having high casein content
Human milk contains the lowest protein concentration 
among the milks of any other mammal, the average protein 
content is 0.8 -0.9 g/100 ml. Human milk protein is present 
in the casein fraction (30-40%), and the whey fraction (GO­
TO). Dalfflon, (1971) reported that, dietary protein 
deprivation has been shown to inhibit liver cell replication.
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The liver appears to respond to protein deficiency by a 
prompt and sustained decrease in synthetic processes 
necessary for cell replication in favour of those required 
for energy protection and protein synthesis, (Dallman & 
Manies, 1973). AF(s) interact with liver cell organelles. 
The relationship between the bases of messenger RNA and the 
amino acid of a protein is known as the genetic code. The 
code is a triplet code. Humans synthesise their protein from 
the protein and amino acids present in foods as they are 
unable to synthesise a number of amino acids which are thus 
refered to as the essential amino acids.
All proteins are built up from 20 different amino acids. 
During digestion, food proteins are broken down to their 
constituent amino acids by enzymes, then absorbed into the 
blood stream and to the tissues. The body can make 12 of the 
amino acids it needs, the other 8 must be provided ready made 
in the diet. Thus for example, methionine, being an 
essential amino acid is required for the growth of children.
Madhavan et al, (1965 a) reported that four Rhesus 
monkeys were each given 100 pg of AFBi, by stomach tube, 
and two were fed a severely protein deficient ration (1% 
casein) for 8 weeks, they developed fatty liver and biliary 
proliferation and died within 30 days after AF treatment. 
The other two were fed on a satisfactory diet (16% casein) 
and survived in apparent good health .
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Poor quality food with lower protein in the mother’s 
diet might influence the mother’s milk. Malnutritioned 
mothers or those who consume a low protein diet might also be 
susceptible to toxicity of AFBi, and the possibility of AFMi 
toxicity passed on in her milk to the child. A well balanced 
protein diet is likely to play a supporting role in reducing 
the incidence of the toxic effects of aflatoxin. This might 
explain why, in Kwashiorkor, protein deficiency malnutrition, 
the quality and quantity of protein play a major role in the 
extent of toxicity of aflatoxin(s). Dietary protein may 
modify other important functions, such as immune status and 
proteolytic enzyme activity.
The present data which has shown that an increase in 
AFMi in the milk is inversely related to the levels of 
methionine in the protein of the milk, even though total 
protein is increased, suggests that the aflatoxin in the diet 
of the mother could influence the composition of the milk 
proteins. This amino acid plays an important role in 
nutrition and hence its reduced levels in the diet which 
might be associated with the accumulation of aflatoxin, 
should be further studied. Methionine is the start amino 
acid on the polypeptide chain. An inadequacy of such an 
essential amino acid has been reported to cause serious 
effects on the growth, development and repair of the human 
body. It is quite possible that where aflatoxin is expected 
to be high in the daily diet, especial emphasis has to be
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directed towards fortification of the diet with these
essential amino acids. The best strategy must be to reduce 
aflatoxin levels in food by adequate storage of good quality 
food. Methionine is known to be deficient in cereals such 
as wheat and hence care has to be taken to reduce the 
incidence of aflatoxin in these products, in-order to secure 
the quality of protein.
Proline, being a non essential amino acid which is 
synthesised by the body has also shown a negative correlation 
with the concentration of aflatoxin in milk. The 
biosynthesis of proline and its hydroxylation to the
corresponding hydroxy amino acid, may antagonise the 
processes leading to the metabolism of AFBi to its hydroxy 
derivative AFMi. In contrast the non essential amino acid 
glutamine in the protein of human milk has shown a direct 
correlation with levels of AFMi in milk. This relationship 
cannot be easily rationalised at the present time.
The quality and the quantity of protein plays an 
important part in the protection of animals from the
development of tumors due to aflatoxin. The quality of 
protein in food may also be affected by the presence of 
fungal multiplication. Under favourable conditions higher 
protein content in food, favours the growth of fungi and 
hence aflatoxin production. In tropical countries where 
there are a number of pulses subject to insect infestation
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and mould growth, the quality of protein, especially with
regard to certain amino acids, is expected to be reduced.
Nevertheless, some foods are made from cereals and pulses by 
deliberately growing fungi on them (e.g. tempeh from soya 
beans inoculated with Rhizopus olieosporus)and in these cases 
the nutritional value is often enhanced. Fungal biomass is 
itself nutritious and modern biotechnology has led to the 
manufacture of such foods as Quorn by growing filamentous 
fungi in fermenters.
kIt is quite likely that before it» secreted in mother’s 
milk , the synthesis of AFMi^ which tak^ place in the liver, 
is influenced by the amount of essential amino acids in the 
mother’s diet. A diet rich in essential amino acid, e.g 
methionine might reduce the production of AFMi by 50-90%
even if the food consumed had higher concentrations of AFBi. 
This could explain, why different authors have reported
different metabolic conversion rates for AFBi to AFMi. Thus 
Allcroft et al.. (1968), Smith et , (1965a) and Mckinney
et al.. (1973) reported ratios of AFBi in feed / AFMi in cows 
milk as 646, 57 and 39 respectively.
It is suspected that among vegetarians, the ratio of 
metabolism of AFBi to AFMi shows Iqss variation and the 
increased metabolic ratios of AFBi to AFMi among this group 
could be attributed to some dietary factor.
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Data from the present study show that, the Indian 
citizens, who are mostly vegetarian, have low levels of AFMi 
(mean 99.0 pg/ml) compared with non vegetarian groups such as 
Sudanese or U.A.E citizens (mean 285.0, 413.0) respectively.
Since most tropical countries grow nuts and pulses, 
which are susceptible to AFBi contamination, epidemiological 
evidence has indicated that the geographical distribution and 
seasonal variation in the incidence of Kwashiorkor, parallel 
the aflatoxin contamination of local foodstuffs (Hendrickse,
1984), The Kwashiorkor among children in these countries is 
escalating especially where protein deficiency has been 
reported.
When the lactose content in the mother’s milk samples 
was compared with the content of AFMi, no correlation was 
observed at (p=0.1). More than 20% of the milk sample donors 
have higher lactose >7, 16% have <5 and 63% of the donors
have between 5 & 7 g/100 ml. Lactose has a correlation with 
mother’ age, (r=0.56). During infancy lactose is more
essential to nutrition than at any subsequent time of his or 
her life. Lactose is the only sugar in cow and mother’s
milk. Lactose stimulates intestinal calcium assimilation. 
Lactose can react with the amino acid groups of protein. The 
extent of the reaction depends on such variables as the 
concentration of lactose and protein.
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Table 7 shows that for most of the donors who had high 
levels of AFMi in their milk, their medical records indicated 
that they were facing health problems and their babies were 
losing weight. According to the paediatrician these mothers 
had been advised to wean their babies or supplement breast 
feeding with bottle feeding.
Some of the noticeable abnormalities among mothers and 
babies are low weight of the mothers, such mothers who 
harbour high levels of AFMi in most cases have inadequate 
milk to feed their babies. Arthritis, diabetes, high blood 
pressure and anaemia are the most common diseases recorded 
among these mothers. Maxwell, et al. (1989) reported that 
breast milk samples from mother’s in Africa may have high 
levels of AFMi and the newborn infants may thus be frequently 
exposed to aflatoxin.
The questionnaire which was conducted for these mothers 
revealed the striking fact that most of these donors do not 
have any knowledge about mycotoxins and their health impact. 
Some of them are reluctant to comprehend the medical advice 
with regard to their inadequate nutrition. Some have shown 
interest and were quite co-operative when medical doctors and 
nutritionists advised them about balanced diets, but failed 
to maintain the prescribed diet, later on.
Some have attributed such inconsistency to family 
problems, some to eating habits and a few had no definite
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reasons, perhaps reflecting their total ignorance about diet. 
For this last group, it has been noticed that babies aged 
between 4 and 6 months were under weight. This could be 
attributed to a number of factors, possibly one of them is 
aflatoxin in the diet of the mother or the milk they get from 
their mothers.
The health of the foetus and its mother depends greatly 
on dietary intake during pregnancy. Malnutrition during 
pregnancy affects both the foetus and the mother. Maxwell et 
al (1989) have found higher concentrations of aflatoxins in 
some cord bloods in some Ghanaian specimens than maternal 
blood samples collected from Nigeria.
Our religion Islam, professes that the child should have 
good health even before his or her birth and emphasises that 
the child should be born strong and healthy, therefore, the 
pregnant woman should be very careful in choosing her diet 
prior to and after child-birth. Consumption of nutritious 
food during pregnancy would not only allow the mother to 
yield a healthy child, but would enable her to properly 
breast-feed her child.
The Holy Quran has mentioned the rjiles governing breast 
feeding and even the relationship between the infant and the 
wet - nurse. " The Mothers shall give suck to their 
offspring for two complete years, for those who desire to
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complete the term " (11 - verse 233).
Accordingly Muslims have the preference to breast feed 
their babies up to two years. However, under certain 
circumstances, breast feeding could be stopped earlier. Some 
parents because of a misunderstanding of the Quran, might 
decide to breast feed up to two years, irrespective of the 
risk to the child’s or the mother’s health. It is the role 
of the health authorities to interfere at the right time, 
especially if the child is showing no gain in weight. 
Supplementation of the breast feeding might come either from 
baby milk or fortified cereals.
The data presented in this study indicates the 
importance of a nutritionally balanced diet for the pregnant 
and lactating mother. When the child is born, it remains 
dependent on it’s mother for it’s needs. The diet of the 
newborn has to be highly nutritional, as it is not getting 
the same vital nutrients, as it used to get in the mother’s 
womb.
Most of the mother donors who had high aflatoxin levels 
were found to be on nutritionally imbalanced diets. Although 
they were consuming rice, bread, red, meat, nuts and milk, 
their diets were deficient in fresh fruits and vegetables. 
Rice seems to be a favourite and might constitute 70% of 
their diet.
—  105 —
It was observed that some mothers who have high 
aflatoxin in their milk delivered babies who were kept under 
intensive care for some time due to their unsteady health 
conditions or abnormal growth. It is quite possible that 
high levels of aflatoxin in the mother’s food affects the 
health condition of the baby prior to sucking of the milk
while still in the womb.
Table 15 shows a relationship between mother’s age and 
AFMi and parity among women residing in Abu Dhabi. The
percentage of abortion (parity death) was 17% for mothers of 
ages 20-24 years. However, for mothers having ages 25-29 
years, the percentage of parity has increased to 23.6%. A 
further increase in percentage of parity (48.98) with age was 
observed among mothers of ages 35 - 40. These figures
clearly indicate a possible role of aflatoxin Bi on the
percentage parity and this has been under serious assessment 
by the local health authorities in Abu Dhabi. This data 
suggests that aflatoxin might play a key role, either 
directly or indirectly, on the rate of parity among mothers 
having high levels of aflatoxin. Mother’s age has a 
significant correlation with aflatoxin Mi in her milk. 
(p=0.01). It is possible that a mother’s age may also be 
ass .ociated with the changes in amino acid content of her
milk, i.e. the decrease of methionine and proline and 
increase in glutamic acid, thus all these factors may be 
indirectly correlated.
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According to a study which was conducted at the Cornish 
women’s hospital in Abu Dhabi by Graham et al» (1990) the 
incidence of complete hydatidiform mole / 1000 births was
5.3, 15.57, 15.75, 7.83 and 5.58 for the ages under 20, 20 - 
24, 25 - 29, 30 - 34 and over 34 respectively. While in
Sweden the rate was 0.82, 0.7, 0.66, 0.61 and 1.15 for the 
same ages mentioned above. These figures show a much higher 
level in Abu Dhabi compared with Sweden and that, in Abu 
Dhabi there is significantly lower level amongst teenagers.
The data presented in the study demonstrate that 
moth ers in Abu Dhabi show a two to three fold increase in 
the risk of complete mole, compared with those in Europe. 
In complete mole, only paternal chromosomes are present, the 
result of deletion or inactivation of all the maternal 
chromosomes. The cause of these increased risks and the 
chromosomal abnormalities might be due to the presence of 
aflatoxin residues in maternal blood. Denning et al. (1990) 
reported that the consumption of high levels of aflatoxins 
during pregnancy may have mutagenic or carcinogenic effects 
on the human fetus if transplacental transmission occurs, or 
may lead to some immune deficiency in the neonate. Aflatoxin 
is present in the milk of 99.5% of donor mother who were 
studied in Abu Dhabi. The foetus exposed to transplacental 
aflatoxins probably excretes the toxin into the amniotic 
fluid from which it is reabsorbed creating a prolonged 
exposure cycle. Blood conveys most of the essential
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particles to the mammary gland of the mother and there is a 
proposed study being conducted in the Cornish women’s 
hospital, in collaboration with Abu Dhabi Food & Environment 
Control Centre, to determine whether there is any significant 
correlation between AF(s) in the serum of the mothers who 
have complete mole.
Most of the infants who reveal Jaundice after birth are 
born of mothers who have high levels of AFMi in their milk, 
Tandon et al. (1977) & Krishnamachari (1975) have pointed out 
the concurrent liver disease with jaundice and ascites 
observed in village dogs feeding on scraps of kitchen waste, 
contaminated with up to 6 mg aflatoxin Bi /kg .
The medical records of 41 Saudi patients (22 males and 
19 females) were reviewed retrospectively after confirming 
diagnosis of hepatocellular carcinoma (HCC). The serum 
bilirubin level was significantly higher. However, the 
incidence of HBsAg positive in these patients was relatively 
low (Ibrahim et al., 1988). In Gulf Arabs, the prevalence 
of HCC is several times higher than in the Western 
hemisphere. It constituted 12 to 20% of all digestive system 
neoplasms (Ibrahim et » 1988), The author indicates that 
other etiologic factors might be r^esponsible for this 
incidence. Campbell et al., (1990) reported that aflatoxin
remained unassociated with primary liver cancer (PLC) 
mortality in China, although De Vries & Lamplugh (1989)
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reported that aflatoxin has association in the aetiology of 
hepatocellular carcinoma from blood and urine samples in 
Kenya.
COMMENT
The detection of AFMi in mother’s milk from different 
nationalities living in U.A.E. was rather higher than those 
values reported in developed societies and compares with 
values reported in developing countries, e.g Ghana, Sudan, 
Nepal and Zimbabwe (Lamplugh, 1987; Hendricks, 1986; Wild et 
al. . 1987; and Morgan et i 1989). It is thus possible
that risks due to aflatoxicosis among mother’s and infants 
are quite likely to exist.
These findings confirm that newborn infants in UAE are 
exposed to AF(s) from their mother’s milk and the mother from 
the ingestion of considerable amounts of aflatoxin from 
contaminated poor quality food. This means that the source 
of food components is a very important factor in determining 
the level of aflatoxin contamination. Thus the level of 
man’s exposure to dietary aflatoxin depends upon the food 
available and on eating habits which vary from country to 
country according to the local conditions and individual 
customs. Contaminated groundnuts or maize may make a 
significant contribution to the diet and any level of 
aflatoxin contamination is more significant for the child 
than for the adult.
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It is quite evident that some efforts have to be made to 
reduce the incidence of aflatoxin in mother’s milk. The 
Authorities have to make some strict regulations to minimize 
the aflatoxin contamination in our daily food and hence
reduction in the expected aflatoxin risks among our children 
and among patients with persistent HBV (Hepatitis B virus) 
infection, which is present in U.A.E. at the rate of 5%, as 
has been reported by Ministry of Health of U.A.E. (1990). 
The Ministry of Health has started to give regular 
vaccination at 3 doses to new born babies to reduce the risk 
from this virus. Final elimination of aflatoxin from the 
human diet and a corresponding decrease in the incidence of 
the aflatoxin in the human mother’s milk must form a 
desirable objective.
It should be possible to prevent the post harvest 
contamination of foods and animals feeds with aflatoxin by 
putting adequate resources into the proper storage of such
commodities. It may not be possible to easily prevent the 
formation of aflatoxin in the field but careful control
should enable the U.A.E. to reduce aflatoxin level in the 
human diet so as to considerably decrease the incidence of 
aflatoxin in the human tissues and especially in mother’s
milk.
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APPENDIX I
SER
NUM1
AGEM26
AGEB240
PARL1
PAR
D0
FAT%3 . 09
PROT
%0.31
LACT
%5.44
AFM|PG/ML
170
NATIONALITY
ALGERIA
2 30 3 4 0 0.45 1.82 6.30 790 ALGERIA BRET:
3 27 137 2 0 0.40 0.83 6.10 158 BAHRAIN
4 23 37 1 0 2.30 0.84 7.20 6 BANGLADESH
5 30 395 3 0 3 .36 1.50 7.50 32 BANGLADESH
6 23 71 1 0 1.26 0.93 5.58 174 BANGLADESH
7 20 11 0 0 2.50 2.24 6.90 30 BANGLADESH C
8 20 18 0 0 2. 29 1.29 7.29 36 BANGLADESH C
9 20 25 0 0 2.50 0.87 3,92 90 BANGLADESH C
10 30 40 4 0 2.74 1.41 6.90 16 EGYPT
11 30 240 0 0 1.86 1.32 5.60 7 EGYPT
12 31 60 3 0 2.92 1.15 7.60 15 EGYPT
13 30 90 1 1 0.00 0. 00 0.00 53 EGYPT
14 30 120 1 1 5.37 1.22 5.44 100 EGYPT
15 30 180 1 1 2.00 1,19 6.00 44 EGYPT
16 35 60 8 0 1.48 1.70 5.50 5 EGYPT
17 35 277 3 0 3.34 0.74 6.60 10 EGYPT
18 35 337 3 0 3 . 00 0.81 6.00 14 EGYPT
19 30 135 2 0 3. 00 1.55 6.60 38 EGYPT
20 34 21 3 0 3.87 2 . 52 5.40 20 EGYPT
21 32 45 1 0 0.96 1.48 1.80 18 EGYPT
22 32 60 4 0 3 .30 1.04 6.40 66 EGYPT
23 25 21 4 0 2.56 1.22 7.00 47 EGYPT
24 27 13 1 0 1.90 2.10 7.50 106 EGYPT
25 26 210 3 0 3.30 0.78 4.80 9 EGYPT
26 27 24 1 0 3.80 1.30 , 5.94 6 EGYPT
27 30 72 0 0 1.02 1.08 4.90 181 EGYPT
28 38 455 4 0 2.70 1.44 6.93 4 EGYPT
29 30 21 2 0 4.65 1.41 5.50 48 EGYPT
30 23 120 2 0 2.16 0.80 5.00 48 EGYPT
REMARKS
Ill
31 27 21 2 0 2.18 2.60 5.70 6 EGYPT
32 30 30 0 0 2.65 2.43 5.59 19 EGYPT
33 30 52 0 0 1.86 1.53 5.16 180 EGYPT
34 36 26 5 0 2.40 0.84 3.90 126 EGYPT
35 ,25 24 1 0 2.43 1.17 5.97 19 EGYPT
36 28 60 1 0 1.88 0.92 4.64 34 EGYPT
37 27 545 4 1 2.79 0.81 5.10 26 EGYPT
38 27 ISO 5 1 1.77 1.05 6.42 21 EGYPT
39 23 270 2 0 1.20 0.81 5.76 200 EGYPT
40 30 445 4 0 5.85 1.24 4.47 49 EGYPT
41 33 135 3 1 3.66 0.96 6.18 70 EGYPT
42 29 21 3 0 3.96 1.88 8.38 186 EGYPT
43 33 150 3 0 3.64 1.16 6.60 38 EGYPT
44 ■ 33 60 3 1 0.87 0.93 5.90 124 EGYPT
45 27 105 8 0 1.73 0.97 6.36 126 EGYPT
46 32 60 7 1 0.00 0.00 0.00 360 EGYPT
47 28 6 0 0 3.20 2.38 6.90 64 EGYPT C
48 26 5 3 0 5.40 1.00 10.00 14 EGYPT C
49 31 7 1 0 1.04 1.95 6.27 170 EGYPT PRETE
50 32 13 1 0 1.03 1.66 7.57 96 EGYPT C
51 30 96 0 0 2.78 1.36 6.21 330 EGYPT C
52 30 102 0 0 4.45 1.19 5.90 261 EGYPT C
53 27 21 2 1 1.57 1.86 6.90 110 EGYPT JAUND
54 30 21 3 0 3.09 1. 68 5.13 46 EGYPT GASPG
55 22 13 2 0 1.80 2.13 5.28 110 EGYPT JAUND
56 31 14 1 0 1.50 0.81 2.30 30 EGYPT PRT
57 26 180 1 0 2.18 0.92 6.36 720 EGYPT
58 21 180 1 0 3 .00 0.90 5.00 20 HOLLAND
59 24 60 1 0 3.10 1.10 8.00 45 INDIA
60 24 120 1 0 1.89 0.81 7.00 186 INDIA
61 26 300 2 0 3.10 0.76 5.00 9 INDIA
112
62 25 21 1 0 2.54 1.32 7.20 6 INDIA
63 23 240 1 0 3.14 1.18 7.40 6 INDIA
64 26 150 1 0 1. 64 1.12 5.40 23 INDIA
65 25 240 2 0 1.84 0.78 7.00 7 INDIA
66 19 60 1 0 2.43 1.18 7.40 58 INDIA
67 19 27 1 0 0.90 1.42 6.60 48 INDIA
68 26 120 1 0 ■ 1.24 1.32 6.0Ô 20 INDIA
69 26 180 3 0 3.69 1.53 7.50 109 INDIA
70 26 240 3 0 1.20 1.00 5.12 240 INDIA
71 30 180 2 0 5.68 2.24 3.00 153 INDIA
72 28 240 1 0 3.78 0.96 6.00 139 INDIA
73 28 300 1 0 3.78 2.10 6.00 220 INDIA
74 34 270 1 3 2.12 1.04 7.00 25 INDIA
75 28 60 2 0 2.02 1.21 6.60 4 INDIA
76 28 60 2 0 0.92 1. 00 6.00 81 INDIA
77 29 545 3 0 1.50 0.78 4.30 76 INDIA
78 29 240 2 0 0.60 0.96 3.39 7 INDIA
79 20 20 1 2 2.79 0.99 3.93 45 INDIA
80 30 180 6 0 1.11 0.96 5.58 20 INDIA
81 25 180 2 0 0.78 0.60 6.00 40 INDIA
82 25 60 1 0 2.22 1.05 6. 00 37 INDIA
83 22 405 1 0 1.86 0.72 4.59 250 INDIA
84 25 445 4 0 2.07 0.96 5.67 13 INDIA
85 25 120 2 0 2.97 1. 23 8,00 97 INDIA
86 30 445 2 0 3.36 1.10 6.70 94 INDIA
87 29 9 3 0 1.35 2.11 7.00 45 INDIA
88 26 14 1 0 3.12 1.40 7.30 66 INDIA
89 26 24 0 0 2.66 1.40 7.30 62 INDIA
90 26 30 3 0 2.60 1.35 5.80 34 INDIA
91 26 44 1 0 3.90 1.89 7.68 13 INDIA
92 26 0 1 0 4.15 1.36 7.64 40 INDIA
POOR
C
c
PREM
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93 29 26 2 1 2.21 1.68 7.50 50 INDIA C
94 30 9 2 0 1.33 1.52 6.39 8 INDIA c
95 30 5 0 0 0.77 2.49 6.14 435 INDIA c
96 21 3 0 a 0.35 2.07 4.55 120 INDIA c
97 30 3 2 1 0.39 2.24 5.28 126 INDIA A
98 30 5 2 1 1.14 1.70 5. 40 190 INDIA B
99 30 9 0 0 0.39 2.91 3.00 46 INDIA C
100 27 4 0 2 1.11 1.27 1.74 130 INDIA JAUND
101 27 5 1 0 0.55 1.98 5.95 116 INDIA A
102 27 7 1 0 2.75 1.94 6.20 164 INDIA B
103 22 3 0 0 0.82 3.38 5.55 114 INDIA A
104 22 3 0 0 0.56 2.76 4.70 154 INDIA B JAU
105 25 28 1 0 3.84 2.00 5.70 600 INDIA
106 27 28 1 0 0.78 2.00 ' 5.40 200 INDIA
107 30 60 2 0 1.57 1.32 6.00 3 INDONISIA
108 35 120 2 0 1.04 1.12 4.80 51 INDONISIA
109 33 602 2 1 1.00 1.13 6.47 90 IRAN
110 24 120 3 0 3.28 1.28 7.55 51 IRAN
111 37 570 8 0 2.00 1.00 5.00 1600 IRAN
112 26 120 1 0 1.31 0.84 6.80 8 IRAQ
113 28 19 1 1 5.28 1.80 8.00 14 IRAQ CORNI
114 25 120 5 3 1.76 0.78 6.00 47 JORDAN
115 29 37 5 0 3.30 2.02 5.00 44 JORDAN
116 29 123 0 0 0. 00 0.00 0. 00 80 JORDAN
117 39 120 8 0 2.02 1.01 6.70 4 JORDAN
118 23 240 2 0 6.20 0.56 7.00 9 JORDAN
119 23 315 2 0 3.40 1.20 5.50 45 JORDAN
120 20 120 1 0 0.32 0.90 7.00 ■ 15 JORDAN
121 25 120 4 •0 1.32 1.14 7.50 9 JORDAN
122 24 101 4 1 1.32 1.14 6.50 2 JORDAN
123 37 180 9 1 2.08 0.94 7. 00 3 JORDAN
114
124 24 120 3 0 3.16 0.90 7.00 8 JORDAN
125 24 180 3 0 1.20 0.96 6.16 110 JORDAN
125 22 60 2 0 2.95 1.36 7. 00 10 JORDAN
127 32 30 1 4' 3.51 2.61 5.46 23 JORDAN *
123 36 300 2 0 2.70 1.35 5.40 400 JORDAN
129 29 81 8 0 4.95 1.20 10.80 188 JORDAN
130 39 225 8 1 1.54 0.34 2.00 7 JORDAN
131 24 240 3 0 2.25 0.90 4 . 23 44 JORDAN
132 25 12 0 1 0 1.98 1.20 7.26 156 JORDAN
133 31 180 4 0 2.49 0.84 5.30 10 JORDAN
134 29 40 3 1 2.43 0.96 5.82 22 JORDAN
135 27 365 5 0 1.38 0.90 5.22 195 JORDAN
136 26 20 5 0 1.32 1.17 4. 65 23 JORDAN
137 30 • 110 0 0 1. 06 1.22 6.65 136 JORDAN
138 31 0 6 1 1.17 1.16 4.77 37 JORDAN
139 33 195 5 0 0.36 0.87 6.54 11 JORDAN
140 22 455 6 0 2.04 0.78 4.92 243 JORDAN *
141 29 60 5 G 1.54 0.84 6.22 15 JORDAN
142 35 120 4 1 4.47 0.95 8.08 160 JORDAN
143 27 180 2 0 2.95 0.83 5.49 49 JORDAN
144 26 60 1 0 1.53 1.49 5.99 110 JORDAN *
145 35 7 7 0 1.33 2.19 7.50 15 JORDAN CORNI
146 27 6 2 0 1.36 1. 64 6.90 20 JORDAN C
147 20 6 1 0 0.64 2.48 7.85 25 JORDAN C
148 25 17 2 0 4.00 2.00 6.56 132 JORDAN PRT
149 30 5 0 0 0.54 1.74 6.78 22 JORDAN C
150 30 5 0 0 1.28 2.18 5.22 590 JORDAN C
151 30 10 0 0 4.12 1.92 7.72 500 JORDAN C
152. 33 2 8 0 1.79 1.39 6.70 537 JORDAN H B S
153 26 4 2 2 1.19 2.44 6.09 113 JORDAN C
154 32 60 1 4 3.40 2.60 10.00 68 JORDAN *
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155 29 21 1 1 1.70 2.00 5.20 880 JORDAN F-C
156 34 135 8 0 2.56 1.22 6.40 75 LEBANON
157 28 120 3 1 2.06 0.91 6.00 224 LEBANON
158 25 135 3 Q 2.60 1.06 7.29 73 LEBANON
159 21 120 1 2 2.84 1.32 7.00 90 L E B A N O N '
160 30 39 6 0 2.40 1.20 5.95 160 LEBANON
161 35 180 5 0 0.83 0.84 6. 33 240 LEBANON
162 37 180 4 1 6.42 0.51 4.20 1000 LEBANON
163 23 120 4 0 1.46 0.90 6.84 210 LEBANON
164 32 21 5 1 5.58 1.56 7.00 100 LEBANON
165 35 37 1 0 2.50 1.65 6.60 14 LEBANON PRET:
166 26 5 2 1 2. 09 1.82 5.17 160 LEBANON C
167 27 20 0 0 7.09 4.04 4.94 100 LEBANON S E (
168 20 20 0 1 5.65 1.88 5.98 95 LEBANON JAUN
169 20 34 0 1 4.38 1.82 5.46 77 LEBANON PREM
170 28 5 1 0 2.43 2.68 5.45 94 LEBANON ASPH'
171 25 120 3 0 2.43 1.28 6.50 10 MORROCO
172 37 120 4 0 1.82 0.96 6,70 7 MORROCO
173 23 290 2 0 3.42 1.89 7.00 150 MORROCO
174 30 455 7 0 0.00 0.00 0.00 90 OMAN
175 28 261 6 0 3.46 1.93 6.97 180 OMAN
176 23 120 4 0 1.28 1.26 7.50 70 OMAN
177 26 60 6 0 0.85 0.98 7.25 978 OMAN *
178 25 75 5 0 2. 37 0.76 5.46 580 OMAN
179 35 7 8 0 0.26 2.48 5.65 200 0I4AN F D
180 35 23 3 0 2.80 1.60 6.60 20 PAKISTAN
181 32 30 1 0 5.60 1.30 8.80 23 PAKISTAN
182 31 605 4 0 2.24 0.90 6.50 3 PAKISTAN
183 25 90 5 0 1.08 1.42 6.00 6 PAKISTAN
184 38 21 2 0 3.20 1.42 8.00 4 PAKISTAN
185 34 180 5 0 2.12 0.79 7,50 40 PAKISTAN
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186 24 141' 6 0 1.88 0.96 7.00 2 PAKISTAN
187 30 23 2 0 1.84 1.36 5.70 3 PAKISTAN
188 .31 135 5 0 1.77 1.16 6. 60 38 PAKISTAN
139 21 60 2 o' 1.04 1.06 6.40 35 PAKISTAN
190 27 180 4 0 3.87 0.87 4.80 12 PAKISTAN
191 27 195 2 0 3.75 0.80 5.50 4 PAKISTAN
192 30 67 2 0 1.51 0.67 3 .40 128 PAKISTAN
193 26 240 2 0 1.50 1.14 3 . 00 84 PAKISTAN
194 22 270 3 0 0.60 2.20 10.00 6 PAKISTAN
195 30 390 0 0 1.69 1.65 7.28 146 PAKISTAN
196 34 26 5 0 1.14 0.64 2.24 . 4 PAKISTAN
197 29 120 1 0 2.52 0.90 5.52 39 PAKISTAN
198 38 120 3 0 1.54 0.40 4.52 167 PAKISTAN
199 28 120 4 0 1.73 0.88 7.45 2 PAKISTAN
200 30 225 3 0 1.92 0.87 6.87 24 PAKISTAN
201 30 180 5 0 2.44 0.88 3.90 25 PAKISTAN
202 30 60 5 0 0.00 0.00 0.00 70 PAKISTAN
203 24 455 1 1 2.94 ■ 1.20 5.94 53 PAKISTAN
204 30 150 4 0 2.40 0.62 4.53 400 PAKISTAN
205 35 120 3 0 0.80 0.90 6.00 800 PAKISTAN
206 22 60 1 0 2.76 0.96 5.91 810 PAKISTAN
207 24 60 2 0 2.19 1.26 7.50 140 PAKISTAN
208 29 60 2 0 1.80 1.38 7.08 477 PAKISTAN
209 24 180 1 0 3.00 1.80 4 .30 1100 PAKISTAN
210 25 30 3 0 3.20 1.35 6.94 320 PAKISTAN
211 27 240 3 0 1.60 0.93 2.48 490 PAKISTAN
212 30 90 5 0 3.40 1.21 5. 94 125 PAKISTAN
213 30 22 7 0 1.93 1.54 6.68 530 PAKISTAN
214 32 45 4 0 1.36 1.27 6.81 132 PAKISTAN
215 28 180 3 1 0.88 0.98 6.12 300 PAKISTAN
216 24 150 2 0 4.20 1.44 5.76 120 PAKISTAN
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217 24 6 0 0 0.82 2. 64 6. 00 6 PAKISTAN
218 30 12 1 3 1.69 2.33 6.27 200 PAKISTAN
219 30 4 4 1 1.43 2.38 6.28 140 PAKISTAN
220 30 7 0 0 1.74 2.07 6.32 170 PAKISTAN
221 30 4 2 0 0.39 1.52 3 .96 136 PAKISTAN
222 30 6 2 0 0.92 1.98 5.64 110 PAKISTAN
223 . 38 120 3 0 1.54 0.40 4.50 390 PAKISTAN
224 21 21 2 1 1.62 1.28 7.00 18 PALASTINE
225 33 180 7 1 0.30 0.29 5.20 29 PALASTINE
226 27 285 4 0 3.63 1.08 6.50 58 PALASTINE
227 27 400 4 0 1.86 1.29 4.60 100 PALASTINE
228 28 180 5 0 0.00 0.00 0.00 149 PALASTINE
229 27 21 3 0 1.52 1.26 8.00 16 PALASTINE
230 18 240 1 0 3.80 1.10 7.60 3 PALASTINE
231 30 25 4 3 2.74 1.70 5.30 16 PALASTINE
232 35 150 6 0 2.28 1.60 6.90 8 PALASTINE
233 24 180 1 0 4.84 1.40 6.30 8 PALASTINE
234 24 254 1 0 1.73 0. 65 2.72 79 PALASTINE
235 28 21 5 G 2.15 1.25 6.70 6 PALASTINE
236 28 60 5 0 4.28 1.08 6.80 56 PALASTINE
237 28 125 5 0 1.20 1.00 6.36 27 PALASTINE
238 32 120 4 0 3.15 1.62 5.00 140 PALASTINE
239 17 70 2 0 1.20 0.92 6.70 84 PALASTINE
240 40 141 6 0 3.32 1.20 8.70 129 PALASTINE
241 28 120 3 0 1.86 1.24 7. 00 11 PALASTINE
242 27 30 4 0 0.70 1.00 7.40 3 PALASTINE
243 26 60 3 0 2.00 1.00 6. 00 35 PALASTINE
244 23 485 2 0 2.58 1.18 7.50 9 PALASTINE
245 21 18 1 0 0.90 1.20 7.00 0 PALASTINE
246 36 120 5 1 5.12 1.36 7. 50 80 PALASTINE
247 36 192 5 1 1.20 1.36 5.12 260 PALASTINE
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248 26 12 4 3 2.60 1.56 6.70 6 PALASTINE
249 35 455 7 3 4.63 0.88 7.00 3 PALASTINE
250 27 60 4 0 5.14 1.26 6. 00 570 PALASTINE
251 18 120 1 0, 1.34 0.86 6.00 75 PALASTINE
252 27 195 3 0 1.41 1.02 5.00 18 PALASTINE
253 24 24 1 0 1.35 2 . 30 10.00 118 PALASTINE
254 30 24 6 0 1.75 1.96 8.00 4 PALASTINE
255 39 545 9 2 2.34 1.44 4.50 38 PALASTINE
256 22 60 3 0 3.15 0.93 5.82 11 PALASTINE
257 26 180 3 G 3.66 0.93 5.28 45 PALASTINE
258 30 240 0 0 3.56 1.09 7.15 190 PALASTINE
259 32 240 5 0 3.93 0.99 5.43 81 PALASTINE
260 30. 60 4 0 1.06 1.07 6.87 60 PALASTINE
261 22 21 2 1 1,14 1.16 7.54 220 PALASTINE
262 22 120 2 0 1.53 1.05 6.86 81 PALASTINE
263 28 21 4 0 1.68 1.17 5.82 28 PALASTINE
264 24 60 3 0 4.32 6.30 2.16 242 PALASTINE
265 22 210 3 1 1.95 0.84 5.61 28 PALASTINE
266 32 300 1 0 2.93 0.84 5.00 82 PALASTINE
267 23 180 3 0 1.54 0.82 7.19 13 PALASTINE
268 28 60 2 3 3.68 1.23 6.76 73 PALASTINE
269 32 7 5 0 2.52 1.10 6.47 62 PALASTINE
270 37 60 7 G 2.59 1.26 8.82 620 PALASTINE
271 30 29 0 G 2.70 1.45 6.00 12 PALASTINE C
272 30 20 3 G 4.40 2.47 5.71 430 PALASTINE C
273 30 38 3 0 0.00 0.00 0.00 385 PALASTINE Pie-
274 21 9 0 0 1.1g 2.06 6.35 300 PALASTINE c
275 20 4 1 0 0.62 2.88 5.99 120 PALASTINE PR^
276 30 9 3 0 3.15 1.72 6.48 145 PALASTINE JAlj
277 30 0 0 0 0.35 2.93 5.65 100 PALASTINE C
278 38 15 5 1 2.88 1.90 5.94 840 PALASTINE B-C)
119
279 24 60 1 0 0.41 1.16 6.32 580 PHILIPINE
280 31 10 0 0 0.32 2.17 5.50 250 PHILIPINE
281 29 250 5 0 3.83 0.88 6.80 395 SAUDIA
282 22 3 2 0 0.48 3.06 6.30 58 SAÜDIA 1
233 25 21 4 0 2.24 1.40 8.40 2 SOMALIA
284 38 75 10 0 0.00 0.00 0. 00 73 SOMALIA
285 33 180 8 0 3.56 1.32 4.00 85 SOMALIA
286 27 120 5 0 1.40 0.76 5.80 80 SOMALIA
237 20 33 3 0 1.55 0.60 5.10 31 SOMALIA
288 25 60 1 0 1.83 0.84 3.70 135 SOMALIA
289 33 60 3 0 1.38 1.44 7.60 71 SOMALIA
290 39 30 7 0 0.87 0.99 4.98 428 SOMALIA
291 25 60 1 0 0.78 1.50 7.40 300 SOMALIA
292 17 120 3 0 1.40 1.30 7.71 50 SOMALIA
293 25 535 2 0 2.10 1.15 5.53 1000 SOMALIA
294 32 21 4 0 4.32 1.47 6.00 880 SOMALIA
295 34 20 2 1 2.36 1.88 6. 80 53 SOMALIA
296 34 5 3 0 2,10 1. 63 7.00 24 SOMALIA
297 34 12 6 0 0.98 1.87 6.41 50 SOMALIA
298 33 200 8 0 3.00 1.00 6.00 120 SOMALIA
299 33 240 8 0 3.00 1.00 6.00 120 SOMALIA
300 20 120 2 0 2.12 1.11 5.36 400 SOMALIA
301 35 60 4 0 1.34 0.81 7.00 400 SUDAN
302 35 90 4 0 0.90 0.80 6.10 200 SUDAN
303 25 182 1 0 2.00 1.00 6.00 21 SUDAN
304 30 75 2 0 1.39 0.84 7.80 8 SUDAN
305 28 60 1 0 5.14 0.90 5.90 5 SUDAN
306 29 43 4 0 1.01 1.05 7.00 12 SUDAN
307 30 24 2 0 4.50 2.34 8 . 00 50 SUDAN
308 30 40 2 0 1.10 1.11 6. 68 350 SUDAN
309 32 25 6 0 2.00 1.20 5.00 120 SUDAN
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310 25 425 1 0 2.88 1.12 6. 00 6 SUDAN
311 21 60 1 2 1.90 1. 02 6.43 33 SUDAN
312 35 23 6 0 1.52 0.48 0.92 3 SUDAN
313 27 21 2 1 0.92 0.80 5.67 145 SUDAN
314 32 60 4 0 1.92 0.72 3.90 14 SUDAN
315 21 180 1 0 1.17 0.72 4.41 189 SUDAN
316 30 60 3 1 1.40 0.84 5.92 16 SUDAN
317 26 240 3 1 1.95 0.84 6,54 200 SUDAN
318 26 165 3 0 2.25 1.59 5.10 13 SUDAN
319 22 180 1 0 4.02 1.05 5.40 54 SUDAN
320 26 247 2 0 2.34 0.81 5.52 146 SUDAN
321 28 545 6 0 4.90 1.08 6.67 23 SUDAN
322 26 60 1 0 3.03 1.20 7.29 130 SUDAN
323 29 60 3 0 1.60 1.10 7.45 34 SUDAN
324 30 160 5 0 ■ 0.87 0.90 7.20 53 SUDAN
325 27 180 4 1 2.10 0.66 3.90 88 SUDAN
326 25 165 2 0 4.08 1.41 8.20 43 SUDAN
327 31 240 4 0 1.84 1.16 5.16 8 SUDAN
328 29 120 6 0 0.00 0.00 0.00 28 SUDAN
329 25 120 3 0 3.10 1.00 6.60 124 SUDAN
330 24 21 7 0 5.98 1.68 7.14 227 SUDAN
331 28 180 3 0 2.76 0.90 7.00 135 SUDAN
332 35 60 6 0 2.80 1.70 8.80 198 SUDAN
333 25 21 2 0 0.53 1.41 6.36 150 SUDAN
334 24 120 1 1 1.75 0.94 7.20 100 SUDAN
335 31 21 1 0 2.28 1.14 6.75 1200 SUDAN
336 30 10 4 0 2. 09 1.99 5. 00 9 SUDAN
337 26 9 0 0 1.32 1.44 3.60 128 SUDAN
338 35 150 4 0 1.35 0.89 8.30 840 SUDAN
339 35 210 4 0 2.82 0.87 7.55 2000 SUDAN
340 24 180 2 0 2 . 60 1.20 7.20 5 SUDAN
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341 30 25 0 0 3.18 1.64 6. 00 34 SUDAN
342 21 180 1 0 0.97 0.56 7. 80 7 SYRIA
343 15 180 1 0 1.58 0.79 7.70 4 SYRIA
344 33 21 4 0 2.02 1.00 6.50 30 SYRIA
345 23 26 1 0 5.60 2.00 8.90 65 SYRIA
346 18 120 1 0 5.76 0.66 5.70 97 SYRIA
347 34 270 3 2 2.34 0.90 5.90 3 SYRIA
348 21 180 2 0 0.90 0.78 6.40 16 SYRIA
349 21 12 0 2 0 3.24 1.26 5.40 79 SYRIA
350 22 240 3 0 1.40 0.78 1.20 24 SYRIA
351 24 135 1 0 3.70 0.81 3.06 380 SYRIA
352 30 150 0 0 2.61 0.84 6.00 35 SYRIA
353 26 21 2 0 2.97 1.14 5.55 135 SYRIA
354 22 26 2 1 0.84 1.01 6.47 84 SYRIA
355 19 200 2 0 2.22 0.66 4,53 25 SYRIA
356 25 34 1 0 2.70 1.20 6.00 31 SYRIA
357 28 90 3 0 3.33 3.24 3.66 100 SYRIA
358 25 21 4 0 2.59 1.36 7.50 122 SYRIA
359 31 22 5 0 1.38 1.44 5.94 80 SYRIA
360 24 60 3 0 1.08 1.14 8.76 162 SYRIA
361 28 90 5 2 0.78 0.99 8.37 174 SYRIA
362 26 180 1 0 1.00 0.70 4.90 310 SYRIA
363 20 330 2 0 4.15 1.19 7.00 680 SYRIA
364 32 60 6 0 3.42 1.20 7.20 670 SYRIA
365 26 120 1 0 2.79 0.93 5.16 360 SYRIA
366 22 60 1 0 1.00 0.94 6.62 600 SYRIA
367 24 120 3 0 0.93 1.00 6.09 800 SYRIA
368 27 277 4 0 3.42 0.78 6.94 92 SYRIA
369 20 180 2 0 4 . 32 1.48 5.13 780 SYRIA
370 30 135 3 0 2.42 1. 08 6.10 67 SYRIA
371 20 120 1 0 2.98 1.60 8.95 300 SYRIA
VENT
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372 24 195 2 0 0. 00 0. 00 0.00 390 SYRIA
373 20 180 1 0 3.15 1.08 5.43 320 SYRIA
374 35 2 1 7 3.20 2.14 6.90 14 SYRIA ABNOR
375 35 ■ 16 0 0 3.29 1.41 6.95 19 SYRIA MAL-B
376 35 0 0 0 3.50 1.20 6.86 100 SYRIA ABY-P
377 18 300 1 0 2.54 0.90 6.00 180 SYRIA
373 33 21 7 0 1.15 0.63 3. 80 18 UAE
379 32 60 4 0 1.32 1. 06 6.90 9 UAE
380 24 28 2 0 2.40 1.11 4.89 27 UAE
381 27 23 6 0 2.31 1.54 8.39 20 UAE
382 29 300 4 0 1.77 0.73 5.60 91 UAE
383 32 150 2 1 1.05 0.93 6.27 69 UAE
384 27 161 8 0 2.60 1.00 6.52 129 UAE
385 30 60 6 0 1.38 1.77 6.36 98 UAE
386 21 20 1 0 0.99 1.30 5.82 1000 UAE
387 27 120 6 1 4.11 0.93 4.62 1022 UAE
388 29 510 1 0 4.82 2.16 4.92 300 UAE
389 29 510 1 0 4.80 2.16 4.92 300 UAE
390 25 60 1 0 2.16 0.75 6.36 510 UAE
391 30 535 10 0 5.04 2.15 5.50 780 UAE
392 29 21 5 0 1. 08 1.40 6.77 86 UAE
393 25 120 1 0 1.56 1.29 6.09 156 UAE
394 37 195 12 0 0.67 0.96 7.80 350 UAE
395 22 240 4 2 0.00 0.00 0.00 2000 UAE
396 17 6 1 0 0.93 1.70 7.50 10 UAE C
397 30 9 0 0 2.37 1.60 4.60 25 UAE C
398 25 0 3 0 1.78 2.55 5. 60 40 UAE c
399 35 16 6 2 1.26 1.80 7.00 590 UAE JAUND
400 35 17 6 2 1. 62 1.40 6.97 330 UAE M-DIA
401 30 6 0 0 0.52 2 .12 4.12 330 UAE C
402 33 7 5 1 1.55 2.61 6. 00 270 UAE P H C
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403 23 6 2 0 0.07 3.08 5.53 130 UAE C
404 21 6 1 0 0.36 2.80 4.56 100 UAE C
405 30 17 0 0 2.52 2.28 6.36 120 UAE PREM
406 20 10 0 0 1.86 2.82 2.59 200 UAE C
407 24 8 3 0 1.24 1.64 6.89 170 UAE C
408 26 2 3 0 0.40 1.89 4.15 180 UAE JAUND
409 27 300 6 1 1.80 1.11 6.45 1024 UAE
410 35 22 6 2 1.21 1.35 7.13 660 UAE 0-VNT
411 24 14 3 0 1.47 1.90 4.20 3000 UAE PRM
412 19 25 1 0 1.00 2.70 5. 60 880 UAE PRT
413 27 540 6 0 4.72 1.18 3.04 180 UAE
414 33 9 6 0 3.39 3.00 1.41 58 UAE P
415 35 195 5 0 3.51 1.26 6.30 135 YEMEN
416 21 60 3 0 0.70 0.84 7.00 3 YEMEN
417 25 30 2 0 2.60 2.00 6.00 0 YEMEN
418 24 180 1 0 2.64 0.60 3.40 8 YEMEN
419 25 60 1 0 3.96 1.05 5.04 27 YEMEN
420 27 60 4 0 2.64 0. 78 5.10 18 YEMEN *
421 26 60 5 0 1.68 1.06 8.00 375 YEMEN
422 20 10 1 0 4.02 1.46 7.10 65 YEMEN
423 22 8 2 0 0.63 1.26 4.77 73 YEMEN
424 25 26 4 0 1.86 1.20 6.60 165 YEMEN
425 23 62 3 0 0.98 1.06 7.30 175 YEMEN
426 20 129 2 0 0.72 0.90 5.46 59 YEMEN
427 22 120 2 0 2.80 1.10 6.10 156 YEMEN
428 28 22 6 0 1.62 1.75 0.64 20 YEMEN
429 35 120 7 1 0.89 0.95 6.87 80 YEMEN
430 32 75 3 1 2.00 1.80 6.30 145 YEMEN
431 28 30 3 2 1.14 2.00 7.17 150 YEMEN
432 31 100 5 1 2.34 1.40 7.34 116 YEMEN
433 35 . 31 1 1 3.58 1.82 6.76 9 YEMEN C-T.
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435 32 28 0 0 1.68 1.55 7. 00 190 YEMEN
436 19 4 4 0 0.33 4 . 00 5. 00 280 YEMEN
437 21 90 3 0 0. 00 0. 00 0. 00 20 YEMEN
438 19 25 1 0 1.98 2.40 5.70 1600 YEMEN
439 25 12 0 0 1.86 1.70 6.36 280 YEMEN
440 32 72 7 0 2.55 1.70 6.50 200 YEMEN
441 29 21 4 0 1.98 1.02 4. 62 270 YEMEN
442 31 120 5 1 2.40 1.14 7.30 150 YEMEN
443 • 35 235 4 0 2.64 0.98 8,00 2100 SUDAN
444 35 284 4 0 2,4 0.95 7.5 1490 SUDAN
445 35 318 4 0 2.5 0.97 7.45 1400 SUDAN
C
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